Searching PAJ 



Page 1 eSlt 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-1 1 3240 

(43)Date of publication of application : 18.04.2003 



(51)lnt.CI. ™ 6 ^? 9 

v ' C08J 7/04 

C08K 5/00 
C08L 71/00 
C09D 5/00 
C09D171/00 
C09J171/00 
// C08G 63/668 
C08L 67/00 



(21) Application number : 2002-195095 (71)Applicant : NIPPON SHOKUBAI CO LTD 

(22) Date of filing : 03.07.2002 (72)lnventor : YAMAMOTO NORINOBU 

MATSUSHITA TERUNORI 

(30)Priority 

Priority number : 2001205337 Priority date : 05.07.2001 Priority country : JP 

I 

(54) CROSSLINKABLE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a crosslinkable material capable of giving the 
corresponding crosslinked product exhibiting high performance not only in hydrophilicity and 
water absorptivity but also in water resistance, mechanical strength, stability with time, 
adhesion, etc., with good balance therebetween as well, and to provide applications of the 
crosslinkable material. 

SOLUTION: This crosslinkable material has a polyether skeleton in the main chain and 
includes a functional group-bearing hvdrophilic polymer in the side chain , making use of the 
crosslinkability of the hydrophilic polymer. Coating agents, molding compounds and 
adhesives each associated with the applications of the material include the crosslinkable 
material as the essential component. A water-based ink receiving body associated with one of 
the applications is such that the substrate thereof is surface-treated with the crosslinkable 
material. A molded form associated with another one of the applications is obtained by 
crosslinking the crosslinkable material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the water-color- ink acceptor and molding object which 
are acquired from the cross-linking ingredient which can be used for various molding objects, such as a 
film and a sheet, a binder, adhesives, a coating agent, lubricant, etc. and the coating agent which 
contains the cross-linking ingredient as an indispensable component, a molding ingredient, adhesives, 
and its cross-linking ingredient. 
[0002] 

[Description of the Prior Art] The hydrophilic polymer is useful as molding objects, such as coating 
agents, such as a finishing agent for water-color-ink acceptors, a hydrophilic film, and a hydrophilic 
sheet, and an ingredient polymer of water-soluble adhesives, and is widely used from the former. For 
example, in order to make paper material or non-paper material into a water-color-ink acceptor, for 
example, the record medium for ink jet printers which used water color ink, as a finishing agent for ink 
acceptors, coating of the organic polymer of hydrophilic properties, such as a polyvinyl pyrrolidone 
(PVP), polyvinyl alcohol (PVA), polyethylene oxide, methyl cellulose (MC), hydroxypropylcellulose 
(HPC), and a carboxymethyl cellulose (CMC), is carried out to paper material or non-paper material, 
and it is used for it. 

[0003] However, since these organic polymers are hydrophilic properties, even if it coats the front face 
of base materials, such as paper and OHP, with them independently and prints them, they cannot fully 
absorb ink moisture, but an ink dot bleeds, it fades, or they condense it, and have the problem that 
sufficient printing engine performance cannot be demonstrated. Moreover, since an ink absorbing layer 
will absorb the moisture in atmospheric air and adhesiveness will be increased, there is a fault of being 
very hard coming to deal with it under high humidity conditions. If it sees according to an individual, 
although the printing engine performance is comparatively high, image quality will deteriorate with 
time, or PVP, MC, HPC, and CMC will tend to curl at the time of the desiccation after coating. 
Moreover, although the water resisting property of PVA is comparatively high therefore, fixable [ of 
ink ] is bad and tends to curl like PVP. Although polyethylene oxide cannot curl easily, there is a 
problem of being inferior to image quality and a water resisting property. 
[0004] On the other hand, in order to solve the above-mentioned various problems, the amount 
compound of macromolecules of the molecular weight 50,000-300,000 which using the hydrophilic 
polymer of the amount of macromolecules is proposed, for example, it becomes from polyoxy alkylene 
glycol, a multiple-valued carboxylic acid, or its anhydride (Patent Publication Heisei No. 503903 [ eight 
to ] official report), the amount polyether polyester of macromolecules (JP,1 1-349896, A) which is made 
to carry out the lenthening reaction of the polyethylene glycol with a multiple-valued acid anhydride, 
and is obtained are indicated as a hydrophilic polymer. However, there are almost no contents which it is 
a technique with emphasis on printing nature (image quality) in any case, and should mention it 
especially in respect of a water resisting property. 

[0005] Moreover, the method of using polyether polyester as various molding objects including a film 
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and a sheet is proposed by JP,59-226018,A, JP,9-52950,A, and JP,10-7786,A as a conventional 
technique using a hydrophilic polymer as an ingredient polymer of molding objects, such as a 
hydrophilic film and a hydrophilic sheet. However, by the approach from the above-mentioned former, 
although the mechanical strength immediately after acquiring a molding object is high, when the 
acquired molding object is left in a humid location, there is a problem that a mechanical strength falls, 
by degradation of a polymer. 

[0006] Furthermore, the conventional technique using a hydrophilic polymer as an ingredient polymer 
of water-soluble adhesives has been proposed according to the following backgrounds. Adhesives have 
the type which a solvent volatilizes and is hardened from ordinary temperature by operation, the type 
(type hardened using polymerization nature) which the water in air serves as an initiator and is hardened, 
an emulsion type, a hot melt type, etc. For example, as the so-called hot melt type hot melt adhesive, the 
thing of water-insoluble nature, such as an ethylene-vinylacetate copolymer and Pori (epsilon 
caprolactam), and a water-soluble thing like polyvinyl alcohol have been used. However, in order that 
jointing might not carry out beating of the book or heat-sealing paper which were pasted up with the hot 
melt adhesive of water-insoluble nature, such as an ethylene-vinylacetate copolymer and Pori (epsilon 
caprolactam), in the case of beating of recovery used paper, recycle on parenchyma was impossible for 
them. However, also about what has been discarded from the rise of the interest about an environmental 
problem in recent years, without being recycled conventionally [ these ], the requests of recycle mount 
and development of the hot melt adhesive acting as the failure of recycle is desired. 
[0007] Although to use water-soluble hot melt adhesive like polyvinyl alcohol as a means to solve these 
problems has been tried, (1) melting point is very high to polyvinyl alcohol hot melt adhesive, and a 
heating value great to adhesion is required for it. 

(2) Since it is high-melting and quantity melt viscosity, fixing to a base material is bad. 

(3) At the time of hot melt, cause a reaction, and construct for it a bridge and insolubilize it. 
There was a said problem. Furthermore, in addition to the aforementioned problem, when polyvinyl 
alcohol hot melt adhesive was used for fields of cloth, such as eye tacking, in order to make it paste up 
at an elevated temperature, the problem of causing discoloration also had a base material (ground). 
[0008] 

[Problem(s) to be Solved by the Invention] Then, the technical problem which is going to solve this 
invention is to offer the cross-linking ingredient which can become a hydrophilic property or not only 
absorptivity but the thing which demonstrated the high engine performance and was excellent also in 
balance mutual [ these ] also in a water resisting property, a mechanical strength, stability with the 
passage of time, an adhesive property, etc. and the coating agent which contains the cross-linking 
ingredient as an indispensable component, a molding ingredient, adhesives and the water-color-ink 
acceptor acquired from the cross-linking ingredient, and a molding object. 
[0009] 

[Means for Solving the Problem] this invention person inquired wholeheartedly in order to solve the 
above-mentioned technical problem. Consequently, I thought whether the ingredient which uses the 
cross-linking for a principal chain, including the hydrophilic polymer which has a polyether frame 
indispensable and for which a bridge can be constructed should have been offered. When the ingredient 
which contains in a principal chain the hydrophilic polymer which has a polyether frame is 
conventionally used as for example, a finishing agent for water-color-ink acceptors etc., the 
improvement in balance with improvement in the water resisting property itself, a hydrophilic property, 
absorptivity, and a water resisting property etc. is because it was going to attain only by improving the 
property of the hydrophilic polymer itself etc. That is, the amelioration of a polymer own [ above- 
mentioned ] does not tend to attain all of the engine performance or balance of the above-mentioned 
request, the polymer itself - setting - the above of a hydrophilic property etc., after securing the well- 
known engine performance I thought that securing a water resisting property, a mechanical strength, 
stability with the passage of time, an adhesive property, and the balance that was excellent in each 
engine performance when a bridge is made to construct finally furthermore using the cross-linking of 
this polymer would lead to direct technical-problem solution. 
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[0010] As a result of repeating various experiments and examination based on this knowledge, we 
decided to use the hydrophilic polymer which contains in a principal chain as a polymer the polyether 
frame which is excellent in a hydrophilic property etc., and has a functional group in a side chain. And 
when it was the ingredient of cross-linking which uses the cross-linking of this polymer, including this 
hydrophilic polymer, it checks that the above-mentioned technical problem is solvable at once, and came 
to complete this invention. That is, the cross-linking ingredient concerning this invention is 
characterized by what the cross-linking of said hydrophilic polymer is used for a side chain for including 
the hydrophilic polymer which has a functional group while it has a polyether frame in a principal chain. 

[001 1] The coating agent concerning this invention is characterized by what the cross-linking ingredient 
of this invention is included for as an indispensable component. The molding ingredient concerning this 
invention is characterized by what the cross-linking ingredient of this invention is included for as an 
indispensable component. The adhesives concerning this invention are characterized by what the cross- 
linking ingredient of this invention is included for as an indispensable component. The water-color-ink 
acceptor concerning this invention is characterized by the thing it comes to do surface treatment of the 
base material with the cross-linking ingredient of this invention. 

[0012] The molding object concerning this invention is characterized by what the cross-linking 

ingredient of this invention is constructed a bridge and obtained for. 

[0013] 

[Embodiment of the Invention] Hereafter, the detail about the water-color-ink acceptor and molding 
object which are acquired from the cross-linking ingredient concerning this invention and the coating 
agent which contains the cross-linking ingredient as an indispensable component, a molding ingredient, 
adhesives, and its cross-linking ingredient is explained concretely. 

[Cross-linking ingredient] The cross-linking ingredient concerning this invention uses the cross-linking 
of said hydrophilic polymer for a side chain including the hydrophilic polymer which has a functional 
group while having a polyether frame in a principal chain. Here, when the cross-linking ingredient 
concerning this invention consists only of the above-mentioned hydrophilic polymer and other 
components are included, it supposes that you may be ****** et al., and especially limitation is not 
carried out. 

[0014] As for the polyether frame in this invention, -R-O-association shows two or more continuous 
structures which include one or more units repeatedly. R will not be limited especially if it is the organic 
residue of carbon numbers 2-20. For example, an aliphatic hydrocarbon radical, an aromatic 
hydrocarbon radical, etc. are mentioned. Moreover, substituents other than the hydrocarbon group of 
aliphatic series and aromatic series may be contained in said organic residue R. For example, a hydroxyl 
group, a carboxyl group, the amino group, a halogen radical, a sulfone radical, an oxazoline radical, an 
isocyanate radical, etc. are mentioned. The above-mentioned organic residue R may use two or more 
sorts. The above-mentioned organic residue R is an aliphatic hydrocarbon radical of carbon numbers 2-6 
preferably. 

[0015] If the functional group of the side chain of the hydrophilic polymer in this invention is an acid 
radical, there will be especially no limitation. For example, a carboxyl group, a sulfone radical, a 
phenolic hydroxyl group, etc. are mentioned, and a more desirable functional group is a carboxyl group. 
If the hydrophilic polymer in this invention has water and compatibility, it will not have especially 
limitation. The polymer which dissolves in water more than the 0.1 mass section not only to the water- 
soluble polymer which dissolves completely but to the water 100 mass section is also included. 
Moreover, the absorptivity polymer which absorbs water is also included. Although the graft polymer 
which comes to carry out the graft polymerization of the acrylic acid (meta) to polyether polyester and 
polyalkylene oxide is mentioned as an example of a hydrophilic polymer, it is polyether polyester 
preferably. 

[0016] Especially as the above-mentioned hydrophilic polymer, although not necessarily limited 
Polyalkylene oxide For example, a multiple-valued acid anhydride, a multiple-valued isocyanate 
compound, Although the polymer which is made to carry out chain extension and is obtained with a 
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multiple-valued epoxy compound etc. is desirable, when the above-mentioned multiple-valued 
isocyanate compound, a multiple-valued epoxy compound, etc. are used Since itis [ three-dimension-] 
easy toize the hydrophilic polymer obtained simply, and the viscosity at the time of manufacture may 
rise or the problem of the solubility to a solvent etc. being restricted on the occasion of a coating activity 
may arise, it is more desirable to use the multiple-valued acid anhydride with which a hydrophilic linear 
polymer is easy to be obtained. In this case, it can have a polyether frame in a principal chain by the 
above-mentioned polyalkylene oxide, and can have a functional group in the side chain of the above- 
mentioned hydrophilic polymer with the above-mentioned multiple-valued acid anhydride etc. 
X0017pAs the above-mentioned polyalkylene oxide, although especially limitation is not carried out, it 
can mention preferably what is obtained from the aliphatic series cyclic ether of carbon numbers 2-6 of a 
polyethylene glycol, a polypropylene glycol, a polytetramethylene glycol, polyepichlorohydrins, these 
"copolymerization objects, etc., or the aliphatic series glycol ot carbon numbers 2-6. A polyethylene 
glycol is more desirable especially. Even if it uses one sort of above-mentioned polyalkylene oxide, it 
may carry out mixed concomitant use of the two or more sorts if needed. The molecular weight of the 
hydrophilic polymer obtained as said polyalkylene oxide is at least one sort chosen from a polyethylene 
glycol, a polypropylene glycol, and a polytetramethylene glycol is large, and since it is obtained 
efficiently industrially, it is desirable. 

[0018] Usually it is desirable that it is 200-30,000, they are 300-30,000 more preferably, and are 700- 
25,000 further more preferably, and the number average molecular weight of said polyalkylene oxide is 
1 ,000-20,000 most preferably, although especially limitation is not carried out. When the molecular 
weight of polyalkylene oxide is smaller than the above-mentioned range, in order to use an expensive 
chain elongation agent for carrying out chain extension to the hydrophilic polymer which has sufficient 
mechanical strength so much and to carry out a long duration reaction, productive efficiency worsens 
very much. Moreover, since a polyester component increases and a hydrophilic property falls, there is a 
possibility that the effectiveness as the coating agent concerning this invention, a molding ingredient, 
and adhesives may fall. On the other hand, since the melt viscosity of polyalkylene oxide will become 
high if the molecular weight of polyalkylene oxide is larger than the above-mentioned range, a problem 
arises in handling — preparation becomes difficult. Moreover, in the case of polyalkylene oxide and the 
hydrophilic polymer obtained by the chain lenthening reaction of for example, a multiple-valued acid 
anhydride and **, it is not desirable in order for the content rate of polyester, polycarboxylic acid, and/or 
a polyc arboxy lie acid salt to become small and for a water resisting property to fall. 
t0019]J \lthough there will be especially no limitation if the above-mentioned multiple-valuectacid 
anhydride has two or more acid-anhydride radicals in intramolecular, as an example of a multiple-valued 
acid anhydride Butane - 1, 2, 3, 4-tetracarboxylic acid diacid anhydride, 2 pyromellitic dianhydride, A 
biphenyl tetracarboxylic acid diacid anhydride, p-terphenyl - 3, 4, 3', a 4'-tetracarboxylic acid diacid 
anhydride, 3, 3', 4, a 4'-benzophenone tetracarboxylic acid diacid anhydride, 1, 2, 3, 4-cyclopentane 
tetracarboxylic acid diacid anhydride, naphthalene - 1, 4, 5, 8-tetracarboxylic acid diacid anhydride, 3, 4, 
9, 10-perylene tetracarboxylic acid diacid anhydride, 2, 3 and 4, 5-tetrahydrofuran tetracarboxylic acid 
diacid anhydride, 3, 3', 4, 4'-diphenylsulfone tetracarboxylic dianhydride, Divalent acid anhydrides, such 
as the bicyclo [2.2.2] oct-7-en -2, 3 and 5, and 6-tetracarboxylic acid diacid anhydride; A maleic- 
anhydride-styrene copolymer, A maleic-anhydride-vinyl acetate copolymer, a maleic-anhydride-vinyl 
chloride copolymer, a maleic-anhydride-butadiene copolymer, a maleic-anhydride-methyl-vinyl-ether 
copolymer, a maleic-anhydride-ethylene copolymer, etc. are mentioned. What mixed two or more sorts 
one sort or if needed is sufficient as these multiple-valued acid anhydrides. Also in these, a multiple- 
valued acid anhydride is 2 pyromellitic dianhydride and butane. - In their being 1, 2, 3, 4-tetracarboxylic 
acid diacid anhydride, 3,3', and at least one sort chosen from 4 and a 4 f -benzophenone tetracarboxylic 
acid diacid anhydride, since reactivity and manufacture effectiveness are high, it is still more desirable. 
[0020] Although especially the amount of the above-mentioned multiple-valued acid anhydride used is 
not limited, it is 0.5-1.5 mols most preferably 0.3-2.0 mols still more preferably 0.2-3.0 mols more 
preferably [ 0.1-4.0 mols are desirable to one mol of said polyalkylene oxide and ]. Since many 
unreacted polyalkylene oxide in a generation polymer is contained when the amount used to the 
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polyalkylene oxide of a multiple-valued acid anhydride is smaller than the above-mentioned range, the 
mechanical strength of the generated hydrophilic polymer falls. Moreover, if larger than the above- 
mentioned range, since the polyalkylene oxide blocked with the multiple- valued acid anhydride will 
generate mostly in the system of reaction, the hydroxyl group which is a growth factor in a reaction will 
disappear from the system of reaction, and a reaction will stop. Many polyalkylene oxide with the 
molecular weight small as the result blocked with the multiple-valued acid anhydride in both ends will 
exist in a product, and a mechanical strength falls. 

[0021] When obtaining a hydrophilic polymer using the above-mentioned polyalkylene oxide and a 
multiple-valued acid anhydride, the manufacture approach Although not limited especially, polyalkylene 
oxide and a multiple-valued acid anhydride It is desirable to make it react under existence of at least one 
sort of neutralizers chosen from the group which consists of metallic compounds, a metal simple 
substance, ammonia, and amines. More preferably It is making the above-mentioned neutralizer exist 
and making it react before the reaction of polyalkylene oxide and a multiple-valued acid anhydride, 
and/or during a reaction. As an example of the metal atom which constitutes the metallic compounds 
and the metal simple substance which are used as said neutralizer A lithium, sodium, a potassium, a 
rubidium, caesium, a francium, Beryllium, magnesium, calcium, strontium, barium, Radium, titanium, a 
zirconium, a hafnium, vanadium, niobium, Chromium, molybdenum, a tungsten, manganese, iron, a 
ruthenium, an osmium, Cobalt, a rhodium, iridium, nickel, copper, silver, zinc, cadmium, Mercury, 
aluminum, a gallium, an indium, a thallium, silicon, germanium, Tin, lead, antimony, a bismuth, a 
scandium, etc. are mentioned and one sort or two sorts or more may be used out of these. A lithium, 
sodium, a potassium, a rubidium, caesium, magnesium, Calcium, strontium, barium, chromium, 
manganese, iron, cobalt, Since it is comparatively it easy to deal with it to be one sort chosen from 
nickel, copper, zinc, aluminum, titanium, and a zirconium, or two sorts or more, it is easy to be 
introduced as carboxylate and it becomes a comparatively stable salt, it is desirable. 
[0022] As metallic compounds used as said neutralizer, the oxide which consists of the above-mentioned 
metal atom, carboxylate, a metal alkoxide, a carbonate, a hydroxide, a hydride, a peroxide, a chloride, a 
sulfate, a nitrate, phosphate, a sulfite, carbide, etc. are mentioned. What used two or more sorts one sort 
or if needed is sufficient as these metallic compounds. Since compatibility [ as opposed to / that metallic 
compounds are at least one sort chosen from oxide, a carbonate, a hydroxide, and carboxylate / a 
polyethylene glycol and polyether polyester ] is good, a metal can be introduced easily, safety is high, 
and the handling at the time of manufacture is easy, and since it is cheap, it is especially, desirable. 
[0023] As said neutralizer, the metal simple substance which is not metallic compounds can also be used 
as it is. As a desirable thing, a lithium, sodium, a potassium, etc. are especially mentioned as an example 
of a metal simple substance. However, to use such a metal simple substance, it reacts with air or 
moisture, and since the danger of causing a fire is high, it is necessary to expect perfectness at safety. As 
an example of the amines used as said neutralizer A trimethylamine, a TORJECHIERU amine, 
tripropylamine, a pyridine, A pyrrolidine, a pyrrole, dimethylamine, diethylamine, a dipropyl amine, A 
hexamethylenediamine, 1, 4-diazabicyclo [2.2.2] octane, Hydrazine, N, and N-dimethyl 
cyclohexylamine, ethylamine, An aniline, a toluidine, allylamine, a diaryl amine, a triaryl amine, 
Isopropylamine, diisopropylamine, 3, and 3'-iminobis (propylamine), 2-ethylhexylamine, 3-(2- 
ethylhexyloxy) propylamine, 3-ethoxypropylamine, diisobutylamine, 3-(diethylamino) propylamine, G 
2-ethylhexylamine, 3-(dibutylamino) propylamine, Tetramethylethylenediamine, a tree n-octyl amine, a 
tert-butylamine, 2-butylamine, picoline, vinylpyridine, PIPEKORIN, a piperazine, a piperidine, 
pyrazine, ethanolamine, diethanolamine, triethanolamine, etc. can be mentioned. What used two or more 
sorts one sort or if needed is sufficient as these amines. Especially, it is it easy to receive that amines are 
at least one sort chosen from triethylamine, pyridine, tripropylamine, 1, and 4-diazabicyclo [2.2.2] 
octane and tetramethylethylenediamine, it is cheap, and since it is easy to introduce amines as 
carboxylate, it is desirable. 

[0024] Although especially the amount of said neutralizer used is not limited, it is 0.1-4.0 mols most 
preferably 0.05-5.0 mols still more preferably 0.01-6.0 mols more preferably [ 0.001-10.0 mols are 
desirable to the one mol of the above-mentioned multiple- valued acid anhydrides, and ]. Since it 
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becomes impossible for a neutralizer to be unable to distribute and to dissolve in homogeneity into a 
hydrophilic polymer when there are more additions than the above-mentioned range, the mechanical 
strength of a hydrophilic polymer falls. Moreover, if there are few neutralizers, reaction time will 
become long and manufacture effectiveness will fall. If there are few additions of a neutralizer than the 
above-mentioned range, the effectiveness of making the pH adjustment effectiveness and the mechanical 
strength which are the addition effectiveness of a neutralizer increasing will fall remarkably. 
[0025] In the case of addition of a neutralizer, in order to improve distribution of a neutralizer, a solvent 
may be used, but since a non-solvent can skip the process which removes a solvent, it is efficient. When 
performing the reaction which obtains the above-mentioned hydrophilic polymer, although especially 
limitation is not carried out, 70-300 degrees C of 80-200 degrees C of reaction temperature are 90-180 
degrees C most preferably still more preferably. If reaction temperature is lower than the above- 
mentioned range, since productive efficiency ~ reaction time starts when also as for between, or an 
unreacted raw material remains — may fall, it is not desirable. Moreover, if reaction temperature is 
higher than the above-mentioned range, since the polyether polyester generated during the reaction may 
cause heat deterioration, it is not desirable. 

[0026] When performing the above-mentioned reaction, 0.003 or more MPas of 0.080 or more MPas of 
reaction pressure are usually 0.094 or more MPas most preferably still more preferably 0.030 or more. If 
reaction pressure is too low, the system of reaction will be in a reduced pressure condition, and the 
dehydration which is side reaction will be promoted between the hydroxyl groups in the hydrophilic 
polymer obtained etc. If side reaction is promoted, carboxyl ** of a hydrophilic polymer falls, cohesive 
force, such as functional groups, such as a carboxyl group which exists between the molecules of a 
hydrophilic polymer, will be lost, and a mechanical strength will fall remarkably. In the reaction which 
carries out chain extension of said polyalkylene oxide with a multiple-valued acid anhydride, it is 
desirable that it is 5,000 ppm or less about the content of the activity proton compound paying attention 
to the amount of the activity proton compound which exists in the system of reaction. In the reaction 
which carries out chain extension especially of the polyalkylene oxide with a multiple-valued acid 
anhydride, many typical activity proton compounds to the polyalkylene oxide which is water and is a 
raw material are contained. 

[0027] Here, the above-mentioned system of reaction is the gas, the reactor, and/or raw material 
induction which remain in polyalkylene oxide, a multiple-valued acid anhydride, a neutralizer, and/or 
the system of reaction, and suppose that all the parts that may intervene and may touch indirectly a 
reaction raw material, inert gas like a resultant, direct or nitrogen, and argon helium, etc. are included. 
1,000 ppm or less of 500 ppm or less of contents of the activity proton compound in the system of 
reaction (the type in the case of polyalkylene oxide is water) are 200 ppm or less most preferably still 
more preferably more preferably [ adjusting to 5,000 ppm or less is desirable, and ]. 
[0028] If the content of an activity proton compound (the type in the case of polyalkylene oxide is 
water) becomes larger than the above-mentioned range, since a reaction occurs, it will not become or a 
reaction with the polyalkylene oxide made into the purpose originally will not occur that it is hard to 
happen before reacting with polyalkylene oxide, since the labile over this activity proton compound is 
higher than polyalkylene oxide, a multiple-valued acid anhydride is not desirable. That is, since the 
chain lenthening reaction made into the purpose is not effectively performed unless this reaction cannot 
occur easily or occurs, it is not desirable. Similarly, it becomes the factor from which activity protons 
other than water also prevent the reaction of polyalkylene oxide and a multiple-valued acid anhydride. 
As an example of activity protons other than moisture, a methanol, ethanol, Alcoholic compounds, such 
as propanol, a phenol, and ethylene glycol, Amine compounds, such as ammonia, monomethylamine, 
and an aniline, sodium hydride, Hydroxides, such as hydrogenation compounds, such as calcium 
hydride, a sodium hydroxide, and a potassium hydroxide, A carboxylic-acid compound with carboxyl 
groups, such as an acetic acid, a formic acid, oxalic acid, and an acrylic acid, Below heteropolyacids, 
such as inorganic acids, such as a sulfuric acid, a nitric acid, a hydrochloric acid, and a phosphoric acid, 
a tungstophosphoric acid, molybdophosphoric acid, and trifluoro methansulfonic acid, and other 250 
degrees C, under atmospheric pressure Or it is volatile under the vacuum of lPa-0.09MPa, and a 
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compound with an acid-anhydride radical and a substituent with reactivity is mentioned. 
[0029] When a compound with activity protons other than the moisture mentioned above is contained in 
the system of reaction, 1,000 ppm or less 500 ppm or less are 200 ppm or less most preferably still more 
preferably more preferably [ it is desirable that it is 5,000 ppm or less, and ]. As mentioned above, in the 
case of polyalkylene oxide, the typical activity proton compound is water, and is the actual condition of 
invention with whether desirable it is used, choosing the polyalkylene oxide of a raw material with few 
amounts of the water contained how. For example, it is also the desirable operation gestalt of this 
reaction to carry out this chain lenthening reaction, removing moisture from the system of reaction. 
Especially the technique performed in order to lessen the amount of the activity proton compound in the 
system of reaction can be applied to this reaction, without restricting. 

[0030] For example, even if there are many amounts of an activity proton compound (a type target is 
water), the amount of the activity proton compound in a system can be reduced with the device of 
making it react etc., devolatilizing, and this chain lenthening reaction can be made to start effectively 
preferably, although it is desirable to use it as mentioned above, choosing polyalkylene oxide with few 
amounts of an activity proton compound (a type target is water) as a raw material. In case said reaction 
is performed, when it reacts using the reactor for hyperviscosity, since it can manufacture efficiently still 
more easily, it is desirable. The horizontal-type 2 shaft kneading equipment which has arranged the 
stirring shaft which put the deformation aerofoil in a row side by side as an example of the reactor for 
hyperviscosity, The horizontal-type 2 shaft kneading equipment of the self-cleaning mold which has the 
paddle of the convex lens configuration which was made to deform a phase into two stirring shafts put 
in order and arranged and said stirring shaft, and was included in them, The horizontal-type 2 shaft 
kneading equipment which has arranged the stirring section of the shaft-less structure which put the 
grid-like aerofoil in a row side by side, and the tabular stirring aerofoil arranged inside, The vertical 
mold kneading equipment which has the deformation spiral aerofoil arranged concentrically on the 
outside of said tabular stirring aerofoil, The horizontal-type 2 shaft kneading equipment which has 
arranged the stirring shaft which put in a row the deformation aerofoil equipped with vertical mold 
kneading equipment [ which has a reverse cone ribbon aerofoil ], and vertical mold kneading equipment 
which has stirring aerofoil of shaft-less structure which put torsion grid-like aerofoil in a row 1 shaft or a 
2 shaft extruder, one shaft for discharge, or a 2 shaft extruder side by side is mentioned. 
[003 1] A devolatilizer is put side by side to the above-mentioned reactor for hyperviscosity, at the 
reaction of polyalkylene oxide and a multiple-valued acid anhydride, it can be parallel, compounding a 
hydrophilic polymer, and can devolatilize, and a reaction can also be completed to the target level. 
Moreover, the fine particles for molding, an assistant binder, a plasticizer, etc. may be mixed after 
composition, compounding a hydrophilic polymer with the above-mentioned reactor for hyperviscosity. 
Moreover, a solvent may be used, in order to prevent viscosity's also rising and stirring becoming 
difficult with molecular weight if a reaction anaphase comes although it is hypoviscosity in the early 
stages of a reaction in case said reaction is performed. As an example of a reaction solvent, benzene, 
toluene, a xylene, ethylene carbonate, carbonic acid propyl, methyl acetate, ethyl acetate, propyl acetate, 
butyl acetate, a tetrahydrofuran, 1 ,4-dioxane, an anisole, an acetone, a methyl ethyl ketone, a diethyl 
ketone, methyl propyl ketone, dichloromethane, a dichloroethane, chloroform, a carbon tetrachloride, an 
acetonitrile, a pyridine, dimethylformamide, ethylenediamine, propylenediamine, etc. can be mentioned. 
What mixed two or more sorts if needed [ one sort or if needed ] for these reaction solvents may be used. 

[0032] When the functional group which the hydrophilic polymer as used in the field of this invention 
has is a carboxylic acid, although not limited, as for especially the acid number, 0.8-160 are desirable, 
and they are 4.0-20 preferably [ it is more desirable and ] to 2.0-80, and a pan. When the acid number is 
smaller than the above-mentioned range, it is not desirable in order for color enhancement, a boundary 
line, absorptivity, a strike-through, and a water resisting property to fall. When larger than the above- 
mentioned range, since water solubility is fallen since the rate of hydrophobic groups, such as an 
aromatic series radical occupied in a hydrophilic polymer and an aliphatic series radical, increases, and 
the function as the coating agent in this invention, a molding ingredient, and adhesives falls, it is not 



http ://www4 . ipdl . ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 



6/21/06 



JP 5 2O03-113240,A [DETAILED DESCRIPTION] 



Page 8 of 22 



desirable. As for the number average molecular weight, about the hydrophilic polymer as used in the 
field of this invention, it is desirable that it is 5,000-500,000. Let number average molecular weight be 
the value measured by GPC (gel permeation chromatography). When it processes that number average 
molecular weight is less than 5,000 on a base material front face as for example, a finishing agent for 
water-color-ink acceptors using the cross-linking ingredient of this invention, the reinforcement of a 
paint film becomes inadequate, when it prints by the printer for ink jets, that it is easy to attach the 
marks of the guide roller of a printer, it becomes or, specifically, there is a possibility that it may be easy 
to attach a blemish and it may become. Moreover, it curls [ the dissolution workability to a solvent may 
fall or / at the time of the desiccation after coating / a base material ], for example and is not desirable if 
number average molecular weight becomes larger than 500,000. 

[0033] Although especially the content of the above-mentioned hydrophilic polymer in the cross-linking 
ingredient concerning this invention is not necessarily limited, it is desirable that it is one to 100 mass 
%, and it is 50 to 100 mass % preferably by ten to 100 mass %, and the pan. When the above-mentioned 
content is under 1 mass %, crosslinking density is inadequate and the target water resisting property 
cannot be obtained. In this invention, "the cross-linking ingredient using the cross-linking of a 
hydrophilic polymer" means that the cross-linking ingredient concerning this invention is a cross-linking 
ingredient which has the hydrophilic polymer over which a bridge may be constructed into this cross- 
linking ingredient. For example, it says that the hydrophilic polymer itself contained in this cross-linking 
ingredient is that over which a bridge may be constructed by the exposure of ionizing radiation, such as 
ultraviolet rays, etc. only by this polymer. Moreover, it is desirable that the hydrophilic polymer 
contained in this cross-linking ingredient is also that over which a bridge may be constructed by the 
cross linking agent etc. so that it may mention later. 

[0034] With the case where a bridge is constructed over the hydrophilic polymer which ionizing 
radiation, such as ultraviolet rays, is irradiated by the cross-linking ingredient of this invention, and is 
contained in it at this cross-linking ingredient Since it is comparatively easy to **** the hydrogen on the 
carbon contiguous to a hetero atom by the exposure of ultraviolet rays etc. as a radical in hetero 
association in this hydrophilic polymer, It is thought that it is because some radicals occur, the radicals 
on the polymer chain made in this way join together and the structure of cross linkage is formed on a 
chain. This bridge formation is bridge formation of polymers, and since radical concentration is also 
low, the low loose structure of cross linkage of crosslinking density is formed. Therefore, the cross- 
linking ingredient after an exposure becomes that a water resisting property, a mechanical strength, 
stability with the passage of time, and whose adhesive property improved with sufficient balance, with a 
hydrophilic property or absorptivity maintained. Conversely, if irradiation time is too long, since the 
cross linking agent is not added how much, crosslinking density will go up too much, and the fall of a 
hydrophilic property or absorptivity will be caused. Therefore, irradiation time also needs to be less than 
fixed time amount. 

[0035] Although especially the photoinitiator, the photosensitizer, photoinitiator cross linking reagent, 
or unsaturated bond content compound usually needed for gardenin g of radiation-curing mold resin etc. 
is unnecessary to make the hydrophilic polymer contained in the cross-linking ingredient of this 
invention construct a bridge as above-mentioned, it is the purpose of improvement in the range in which 
the various engine performance of the cross-linking ingredient after an exposure is not reduced, and 
bridge formation effectiveness, and these additives and a compound may be used together. Although 
there is especially no limit as said ionizing radiation, others, for example, alpha rays, beta rays, a gamma 
ray, an X-ray, an electron ray, etc. are mentioned. [ ultraviolet rays / which were mentioned above ] 
However, since alpha rays, beta rays, a gamma ray, or an X-ray has the problem of the danger to the 
body, its ultraviolet rays through which the use has spread also easily [ handling ] and industrially are 
effective, and are desirable. 

[0036] If it is ultraviolet rays, for example although the irradiation time is based also on the class of 
ionizing radiation when making a hydrophilic polymer construct a bridge by the above-mentioned 
ionizing radiation, when a high pressure mercury vapor lamp is used, less than 1 0 seconds is desirable 
and is less than 1 second more preferably. Since crosslinking density becomes it high that it is 10 
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seconds or more too much, a hydrophilic property and absorptivity may fall and productive efficiency 
also falls, it is not economically desirable. As the light source to be used, a low pressure mercury lamp, a 
medium-voltage mercury -vapor lamp, a high pressure mercury vapor lamp, a xenon lamp, a tungsten 
lamp, etc. are used, for example. The cross-linking ingredient concerning this invention may contain the 
cross linking agent further. Since the above-mentioned hydrophilic polymer can be made to be able to 
construct a bridge also in this case and a bridge can be made to construct moreover more easily, it is 
desirable, and the cross-linking ingredient of this invention can be said "To use the cross-linking of a 
hydrophilic polymer." 

[0037] As the above-mentioned cross linking agent, although especially limitation is not carried out, it 
can use a common multifunctional compound. If it is the metal and/or metallic compounds more than 
divalent [ in which said acid radical and salt formation are possible ] when the thing which has two or 
more functional groups in which a reaction is possible as the above-mentioned polyfunctional 
compound, or the functional group (functional group which the above-mentioned hydrophilic polymer 
has as a side chain) as used in the field of this invention is an acid radical (for example, carboxyl group) 
originating in for example, the above-mentioned multiple- valued acid anhydride etc., there will be 
especially no limitation. In addition, the number of the above-mentioned polyfunctional compounds may 
be one, and they may be two or more sorts. 

[0038] As an example of said acid radical and the functional group in which crosslinking reaction is 
possible, for example, an epoxy group, an aziridine radical, an oxazoline radical, the amino group, an 
isocyanate radical, a benzoguanamine radical, a melamine radical, etc. are mentioned, and an oxazoline 
radical, an isocyanate radical, and an epoxy group are good preferably. Moreover, the class of two or 
more functional groups may be the same, and you may be two or more sorts, for example, the compound 
which has one oxazoline radical and one epoxy group can also be used as said multifunctional 
compound. As a compound which has said acid radical and two or more functional groups in which 
crosslinking reaction is possible, when the acid radical which said acid radical content polymer has is a 
carboxyl group, epoxy compounds, melamine compounds, benzoguanamine compounds, isocyanate 
compounds, oxazoline compounds, amine compounds, aziridine compounds, a silane coupling agent, 
etc. are mentioned, and these may be used only by one sort or, specifically, may use two or more sorts 
together. Especially in this invention, oxazoline compounds are desirable also in these. 
[0039] Although especially limitation is not carried out, as the above-mentioned epoxy compounds 
specifically For example, sorbitol polyglycidyl ether, sorbitan poly glycidyl ether, Polyglycerol 
polyglycidyl ether, pentaerythritol polyglycidyl ether, Diglycerol polyglycidyl ether, triglycidyl tris (2- 
hydroxyethyl) isocyanurate, Glycerol polyglycidyl ether, trimethylolpropane polyglycidyl ether, 
Resorcinol diglycidyl ether, neopentyl glycol diglycidyl ether, 1 , 6-hexanediol diglycidyl ether, ethylene 
glycol diglycidyl ether, Polyethylene glycol diglycidyl ether, propylene glycol diglycidyl ether, 
polypropylene glycol diglycidyl ether, polytetramethylene glycol diglycidyl ether, etc. are mentioned 
preferably. One sort of these may be used or may be used together two or more sorts. 
[0040] As the above-mentioned melamine compounds or benzoguanamine compounds, although 
especially limitation is not carried out, a hexamethoxy methylol melamine, its denaturation object, etc. 
are mentioned preferably, and, specifically, there are the Cymel series (C-number) and my coat series 
(M-number) by Mitsui Cyanamid, Inc. which are enumerated below in detail. As a perfect alkyl mold, 
C-300, C-301, C-303, C-350, C-232, C-235, C-236, C-238, C-266, C-267, C-285, C-l 123, C-l 123-10, 
C-l 170, M-506, etc. are mentioned among the above-mentioned series. As a methylol type, C-370, C- 
771, C-272, C-l 172, M-102, etc. are mentioned. As an imino group mold, C-325, C-327, C-703, C-712, 
C-254, C-253, C-212, C-l 128, M-101, M-106, M-130, M-132, M-508, M-105, etc. are mentioned. As 
the methylol / an imino group mold, C-701, C-202, C-207, etc. are mentioned. One sort of these may be 
used or may be used together two or more sorts. 

[0041] Although especially limitation is not carried out, as the above-mentioned isocyanate compounds 
specifically For example, 1 ,6-hexamethylene diisocyanate, diphenylmethane diisocyanate, Tolylene 
diisocyanate, 2 and 2, 4-trimethyl hexamethylene di-isocyanate, p-phenylene diisocyanate, 4, and 4'- 
dicyclohexylmethane diisocyanate, 3, 3'-dimethylphenyl -4, 4'-diisocyanate, dianisidine diisocyanate, m- 
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xylenediisocyanate, tetramethyl xylenediisocyanate, isophorone diisocyanate, 1 ,5-naphthalene 
diisocyanate, trans- 1, 4-cyclohexyl diisocyanate, lysine diisocyanate, etc. are mentioned preferably. One 
sort of these may be used or may be used together two or more sorts. 

[0042] As the above-mentioned oxazoline compounds , although especially limitation is not carried out, 
specifically, the polymer (for example, the NIPPON SHOKUBAI Co., Ltd. make, trade name: EPO cross 
WS-500) which has bis-oxazoline, a multiple-valued oxazoline compound (for example, the NIPPON 
SHOKUBAI Co., Ltd. make, trade name:EPO cross WS-700), and an oxazoline ring in a side chain is 
mentioned preferably. One sort of these may be used or may be used together two or more sorts. As the 
above-mentioned amine compounds, especially limitation is specifically [ although not carried out ] 
triethylenetetramine, ethylene diammine, 1, and 4-diazabicyclo. -(2, 2, 2)- An octane etc. is mentioned 
preferably. One sort of these may be used or may be used together two or more sorts. 
[0043] As the above-mentioned aziridine compounds, especially limitation is specifically [ although not 
carried out ] tris. - It is 2, 4, and 6. -(1-aziridinyl)- 1,3,5-triazine, tris [l-(2-methyl)-aziridinyl] 
phosphoretted hydrogen oxide, hexa [l-(2-methyl)-aziridinyl] TORIFOSUFATO rear gin, etc. are 
mentioned preferably. One sort of these may be used or may be used together two or more sorts. As a 
metal atom which constitutes the metal and/or metallic compounds more than divalent [ in which said 
acid radical and salt formation are possible ] Although not limited especially, specifically Beryllium, 
magnesium, calcium, Strontium, barium, radium, a scandium, an yttrium, Titanium, a zirconium, 
vanadium, niobium, a tantalum, chromium, molybdenum, A tungsten, manganese, a technetium, a 
rhenium, iron, a ruthenium, An osmium, copper, a rhodium, iridium, nickel, palladium, zinc, Cadmium, 
mercury, aluminum, silicon, a gallium, germanium, tin, lead, a thallium, a bismuth, antimony, a 
polonium, TERIUMU, a selenium, lanthanoidses, and actinoid one are mentioned. Preferably, since it is 
easy to carry out salt formation of beryllium, magnesium, calcium, strontium, zinc, aluminum, iron, and 
the copper with an acid radical (for example, carboxyl group), it is desirable. 

[0044] If an acid radical (for example, carboxyl group) and a reaction are possible for the metal and/or 
metallic compounds more than divalent [ in which said acid radical and salt formation are possible ], 
especially the gestalt of the compound will not be limited. For example, a metal simple substance, oxide, 
carboxylate, a hydroxide, a sulfide, phosphate, phosphite, a nitrate, a nitrite, a hydrochloride, a sulfate, a 
sulfite, a sulfonate, a carbonate, carbide, etc. are mentioned. As a multifunctional compound as a cross 
linking agent which can be used in this invention, it is the point that the effectiveness of this invention 
can more fully be demonstrated, and is a multiple-valued oxazoline compound more preferably also in 
oxazoline compounds. 

[0045] When making it the above-mentioned multifunctional compound as a cross linking agent 
included in the cross-linking ingredient of this invention, although especially the content is not 
necessarily limited, it is desirable that it is 0.1 to 100 mass % to the content of the above-mentioned 
hydrophilic polymer, and it is three to 20 mass % preferably by one to 50 mass %, and the pan. When 
water resisting property with the above-mentioned content sufficient [ the case of under 0.1 mass % ], a 
mechanical strength, stability with the passage of time, and an adhesive property may not be acquired 
and it exceeds 1 00 mass %, crosslinking density becomes high too much and a hydrophilic property and 
absorptivity will fall. As mentioned above, as a cross linking agent is included in the cross-linking 
ingredient of this invention, when bridge formation of a hydrophilic polymer is enabled, as an art which 
performs crosslinking reaction, the general bridge formation approaches, such as heat-treatment and 
ordinary temperature desiccation, etc. can be mentioned. Moreover, processing by the exposure of the 
above-mentioned ionizing radiation may also be used together. 

[0046] Although especially limitation is not carried out as the condition when performing the above- 
mentioned heat-treatment, whenever, whenever [ stoving temperature ] is desirable and 50-200 degrees 
C is 80-150 degrees C more preferably. Spending long duration in drying becoming inadequate, for 
example and carrying out sufficient bridge formation, if whenever [ above-mentioned stoving 
temperature ] is too low, and if too high, the hydrophilic polymer itself may decompose. Moreover, the 
heating processing time has 0.1 - 30 desirable minutes, and it is 1 - 10 minutes more preferably. If the 
above-mentioned heating processing time is too short, depending on whenever [ stoving temperature ], 
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drying will become inadequate, for example, there is a possibility that sufficient bridge formation cannot 
be performed, and if too long, the hydrophilic polymer itself may decompose. 
[0047] Although especially limitation is not necessarily carried out and it is based also on the class of 
cross linking agent as the condition when performing the above-mentioned ordinary temperature 
desiccation processing, it is desirable to leave it for 24 hours or more. Into the cross-linking ingredient 
concerning this invention, it is also possible to add karyomitome, a pigment, a dispersant, a thickener, 
pH regulator, lubricant, a flow modifier, a surfactant, a defoaming agent, foam suppressor, a remover, a 
penetrating agent, a fluorescent brightener, an ultraviolet ray absorbent, an antioxidant, etc. if needed. 
Especially, it is desirable that karyomitome is included further. Although it will not necessarily be 
especially limited if it is the particle which has the effectiveness which prevents crystallization of a 
hydrophilic polymer as the above-mentioned karyomitome, for example, an organic substance particle or 
an inorganic substance particle is sufficient, non-subtlety particles, such as a silica, an alumina, a titania, 
and a zirconia, are desirable from a waterproof field, and especially a silica and an alumina are desirable. 
These may be used independently and may be used together two or more kinds. As a silica particle, a 
synthetic silica is sufficient, and the silica produced naturally is sufficient. What crushed physically the 
colloidal silica of a colloid water solution, the anhydrous silica ultrafine particle compounded by the 
gaseous phase, and the particle with comparatively big particle diameter to the particle size of arbitration 
with the special mill as a synthetic silica is usable. It is possible to receive as a colloid silica by trade 
names, such as the Snow tex of Nissan Chemistry, Ludox of Du Pont, Syton of Monsanto, and Nalcoag 
of Nalco. Moreover, as an alumina particle, it is possible to receive by the trade name of the alumina sol 
#520 grade of Nissan Chemistry. 

[0048] In order 500nm or less is desirable to the water-color-ink acceptance layer obtained from the 
cross-linking ingredient concerning this invention, for example although it will not be limited especially 
if the particle diameter of the above-mentioned karyomitome, i.e., the above-mentioned particle, is 
lOOOnm or less preferably and it is the magnitude which can prevent spherulite-ization of a hydrophilic 
polymer, a molding object, a glue line, etc. when transparency is required, and to raise absorptivity 
further to them, lOOnm or less is desirable and is 50nm or less most preferably. Moreover, although 
especially particle shape is not limited, the thing near a globular form is desirable. When making it the 
above-mentioned karyomitome included in the cross-linking ingredient of this invention, although 
especially the content is not necessarily limited, it is desirable that it is one to 200 mass % to the content 
of the above-mentioned hydrophilic polymer, and it is 50 to 100 mass % preferably by ten to 100 mass 
%, and the pan. When, as for the case of under 1 mass %, the above-mentioned content acquires for 
example, a water-color-ink acceptor, there is no effectiveness in the improvement in image quality, and 
when exceeding 200 mass %, for example, when coating is carried out, paint film reinforcement will 
fall. 

[0049] Especially as the above-mentioned pigment, although not necessarily limited, a smectite, an 
aluminum silicate, a magnesium silicate, basic magnesium carbonate, a kaolin, talc, clay, a hydrotalcite, 
a calcium carbonate, a zinc oxide, a calcium sulfate, a barium sulfate, zinc hydroxide, zinc sulfide, zinc 
carbonate, the diatom earth, a zeolite, etc. can be mentioned, for example. When making it the above- 
mentioned pigment included in the cross-linking ingredient of this invention, although especially the 
content is not necessarily limited, it is desirable that it is 0.1 to 50 mass % to the content of the above- 
mentioned hydrophilic polymer, and it is three to 20 mass % preferably by one to 30 mass %, and the 
pan. When there is a possibility that ink may carry out flesh-side projection at the time of printing when, 
as for the case of under 0.1 mass %, the above-mentioned content acquires for example, a water-color- 
ink acceptor and it exceeds 50 mass %, there is a possibility that ink concentration may look thin. 
[0050] The cross-linking ingredient of this invention may contain the metal alkoxide in order to raise 
further the water resisting property after use and processing. As the above-mentioned metal alkoxide, 
although especially limitation is not carried out, for example, an organosilane, an aluminum alkoxide, a 
titanium alkoxide, zirconium alkoxide, silanol denaturation polyvinyl alcohol, etc. are mentioned, and its 
silanol denaturation polyvinyl alcohol etc. is desirable especially. The amount used and concentration of 
the above-mentioned metal alkoxide can be used within limits by which the solubility to the solvent of a 
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metal alkoxide is held, respectively. As an organosilane, aluminum TORIISO propoxide etc. is used as 
an aluminum alkoxide, and a tetramethoxy silane, a tetra-ethoxy silane, etc. are preferably used for 
titanium tetraisopropoxide etc. as a titanium alkoxide. Moreover, the functional polyvinyl alcohol by 
Kuraray Co., Ltd., R series, etc. are easy to come to hand as silanol denaturation polyvinyl alcohol, and 
it is usable. Moreover, the cross-linking ingredient of this invention is the case where the above- 
mentioned inorganic particle is included. For example, after carrying out coating of the cross-linking 
ingredient to a front face although it becomes a base material when using it as a finishing agent for 
water-color-ink acceptors, A metal alkoxide is made to react with a non-subtlety particle by heat- 
treating, and the same effectiveness is acquired, even if what (it processes by metal 
ARUKOSHIKISHIDO) a waterproof high coat is formed also for is possible and it uses before coating 
the particle beforehand processed by the metal alkoxide. 

[0051] When making it the above-mentioned metal alkoxide included in the cross-linking ingredient of 
this invention, although especially the content is not necessarily limited, it is desirable that it is one to 50 
mass % to the content of the above-mentioned hydrophilic polymer, and it is five to 20 mass % more 
preferably. When there is a possibility that water resisting property with the above-mentioned content 
sufficient when the case of under 1 mass % acquires for example, a water-color-ink acceptor may not be 
obtained and it exceeds 50 mass %, there is a possibility that a hydrophilic property and absorptivity, for 
example, ink absorptivity, may fall. If a bridge is constructed in the cross-linking ingredient concerning 
this invention, the mechanical strength of various molding objects including a film and a sheet will 
improve. When a cross linking agent uses the oxazoline compounds of many organic functions 
especially, the effectiveness of the improvement in a mechanical strength is large. 
[0052] Moreover, if a bridge is constructed in the cross-linking ingredient concerning this invention, the 
stability of the polymer obtained according to bridge formation with the passage of time will improve. 
That is, new association by bridge formation of various approaches occurs. Therefore, there is 
effectiveness which prevents carrying out a physical-properties fall by polymer degradation 
accompanying hydrolysis of polyether polyester. Effectiveness is large when a bridge is especially 
constructed using bridge formation by UV irradiation, and the oxazoline compounds of many organic 
functions. 

[Application] About the cross-linking ingredient concerning this invention, as the application, although 
especially limitation is not carried out, it can mention preferably the molding ingredient for casting a 
coating agent, films, sheets, etc., such as a finishing agent for water-color-ink acceptors, a binder, 
adhesives, lubricant, etc., for example. 

[0053] Especially, since using as coating agents, such as a finishing agent for water-color-ink acceptors, 
a molding ingredient, and adhesives can fully demonstrate the property which was excellent in the cross- 
linking ingredient of this invention, it is desirable. 

(Coating agent) The coating agent concerning this invention is characterized by what the cross-linking 
ingredient of this invention is included for as an indispensable component. The content rate of the cross- 
linking ingredient of this invention in the coating agent concerning this invention is more than 10.0 mass 
% still more preferably more than 1 .0 mass % more preferably more than 0.01 mass %. 
[0054] There is no how to use the coating agent concerning this invention, for example, it can coat 
various base materials, such as paper, wood, a film, plastics, glass, earthenware, and a metal, especially 
with a limit. The coating agent concerning this invention may also contain a coating. Moreover, coating 
of the coating agent concerning this invention may be carried out, or the laminating of the film may be 
carried out. Moreover, since it has water solubility, after applying to the front face of the sheet which a 
precision part and a crack tend to attach etc. and completing the assembly of components etc., flushing 
the coating agent concerning this invention with which the front face was coated etc. can be used for the 
cross-linking ingredient used as the principal component of the coating agent concerning this invention 
as a protective coat temporarily. 

[0055] The coating agent concerning this invention may be diluted with water, an organic solvent, etc., 
and may carry out welding of the film (the shape of a film) of the resin which it could be made to dry, 
and water and an organic solvent could be volatilized, and carried out heating melting to various base 
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materials using thermoplasticity after applying to various base materials. Moreover, the coating agent 
concerning this invention can form a water-color-ink television layer by coating on the surface of paper. 
(Finishing agent for water-color-ink acceptors) Although the cross-linking ingredient concerning this 
invention can be used for a coating agent as mentioned above, the finishing agent for water-color-ink 
acceptors is especially mentioned as a desirable thing as a coating agent. 
[0056] Although it is not necessarily limited especially when using the cross-linking ingredient 
concerning this invention as a finishing agent for water-color-ink acceptors, it is desirable to dilute this 
cross-linking ingredient with a solvent, and to consider as coating liquid, organic solvents, such as 
alcohol, also have the usable dispersibility of particles, such as the above-mentioned karyomitome, in 
the range which does not change remarkably, and independent especially as the above-mentioned 
solvent, although are not necessarily limited, and an environment and the field of safety to water is 
desirable — or it can be mixed and used. [ in order to use as for example, a finishing agent for water- 
color-ink acceptors, when diluting the cross-linking ingredient of this invention with a solvent as 
mentioned above and using it as coating liquid ] Although it will not be limited especially if the dilution 
condition has the viscosity which can carry out coating of the coating liquid to a base material, it is 
desirable to dilute this cross-linking ingredient so that the concentration of a hydrophilic polymer may 
become 0.1 - 50 mass %, and it is ten to 20 mass % preferably by five to 30 mass %, and the pan. Since 
the amount of coating must be increased in order for the concentration of the above-mentioned 
hydrophilic polymer to obtain the thickness of sufficient coating layer in the case of under 0.1 mass %, 
and much time amount and energy are needed for desiccation, it is not economical. Moreover, when 
exceeding 50 mass %, and it uses together with a particle, viscosity is too high and coating nature 
worsens. Moreover, when components other than a hydrophilic polymer are contained in this cross- 
linking ingredient, it is desirable to adopt the content range to the already described hydrophilic polymer 
about those contents that what is necessary is just to take into consideration with the content to a 
hydrophilic polymer. In addition, as mentioned above, even if it is the case where a cross-linking 
ingredient is diluted with a solvent, the condition after dilution is notionally made good also as a cross- 
linking ingredient. 

[0057] When using the cross-linking ingredient of this invention as for example, a finishing agent for 
water-color-ink acceptors etc., in order to raise ink absorptivity, it is the range which does not affect 
remarkably water-soluble polymers other than a hydrophilic polymer at the dispersibility of particles, 
such as the above-mentioned karyomitome, and it is also possible to use it, combining with a 
hydrophilic polymer. As a water-soluble usable polymer, although especially limitation is not carried 
out, PVP, PVA, polyethylene oxide, MC, HPC and CMC, starch, casein, gum arabic, sodium alginate, 
sodium polyacrylate, the poly dioxolane, etc. are mentioned, for example. When making it the water- 
soluble above-mentioned polymer included in the cross-linking ingredient of this invention, although 
especially the content is not necessarily limited, it is desirable that it is one to 200 mass % to the content 
of the above-mentioned hydrophilic polymer, and it is ten to 50 mass % preferably by five to 100 mass 
%, and the pan. When the case of under 1 mass % cannot demonstrate the property of the water-soluble 
above-mentioned polymer but the above-mentioned content exceeds 200 mass %, the bridge formation 
property of a hydrophilic polymer may be unable to be harnessed. 

[0058] (Water-color-ink acceptor) It comes to carry out surface treatment of the front face of a base 
material with the cross-linking ingredient which the water-color-ink acceptor concerning this invention 
requires for this invention mentioned above. What is obtained by carrying out coating of the cross- 
linking ingredient as a finishing agent for water-color-ink acceptors which was especially mentioned 
above on the surface of a base material, and carrying out a certain processing if needed is desirable. 
Especially limitation presupposes it that it says carrying out coating of the cross-linking ingredient as a 
finishing agent for water-color-ink acceptors, and carrying out a certain processing after that on the 
surface of a base material, although the above-mentioned surface treatment is not carried out. Since 
especially the cross-linking ingredient concerning this invention is a thing using the cross-linking of a 
hydrophilic polymer, when it acquires the water-color-ink acceptor concerning this invention, it is 
desirable to process to a base material for performing crosslinking reaction of a hydrophilic polymer 
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after coating. As an art for performing crosslinking reaction, the general bridge formation approaches, 
such as the approach of irradiating ionizing radiation, such as ultraviolet rays, the approach of heating, 
and the approach of carrying out ordinary temperature desiccation, are mentioned. In addition, as for the 
conditions of each art, it is desirable that it is the same as that of the conditions which described the 
cross-linking ingredient concerning this invention. 

[0059] In case the water-color-ink acceptor concerning this invention is acquired, although especially 
limitation is not carried out, as a base material which can be used, paper, a synthetic paper, a white film, 
a bright film, etc. are mentioned, for example. As paper, paper of fine quality, a report grade paper, art 
paper, coat paper, cast coated paper, a metallic paper, kraft paper, an impregnated paper, vacuum 
evaporationo paper, etc. can use it suitably. Moreover, as a film and a sheet, it is flexibility, and high 
intensity, the polyethylene terephthalate which has high-glossiness, polyimide, a polycarbonate, 
polyacetate, polyethylene, polypropylene, etc. are usable, among these the base material which has 
transparency can be made into the water-color-ink acceptor which it can use [ acceptor ] as an object for 
OHP, and has [ acceptor ] the color enhancement and image quality superior to conventionally, and had 
spherulite-ization of an ink absorbing layer controlled and which cannot carry out aging easily. Since the 
reinforcement of an ink absorbing layer is furthermore raised, before carrying out coating to a base 
material front face, it is also possible corona discharge treatment and to carry out various under coat 
processings. 

[0060] As an approach of carrying out coating to the front face of the above-mentioned base material, 
the cross-linking ingredient concerning this invention A spin coat method, the roll coat method, the 
blade coat method, the air knife coat method, The gate roll coat method, the bar coat method, the size 
press method, a spray coating method, Technique, such as the gravure coat method, the curtain coat 
method, the rod blade coat method, the lip coat method, and the slit-die coat method, is desirable, and 
the water-color-ink acceptor concerning this invention is acquired by making it dry with hot air drying 
equipment etc. after that if needed. In the water-color-ink acceptor concerning this invention, it is 
desirable that carry out coating of the cross-linking ingredient as a finishing agent for water-color-ink 
acceptors to a base material front face, and it carries out surface treatment to it so that the thickness of 
the ink absorbing layer on the front face of a base material may be set to 1.0-50 micrometers. In the case 
of less than 1.0 micrometers, thickness of the above-mentioned ink absorbing layer cannot fully absorb 
the moisture of ink, and cannot obtain a clear image. Moreover, in the case of 50 micrometers or more, 
since it may curl at the time of the desiccation after coating etc., it is not desirable. 
[0061] In the water-color-ink acceptor concerning this invention, the amount of coating of an ink 
absorbing layer, i.e., a coating layer, is 0.5 - 50 g/m2, and is 1.0 - 30 g/m2 more preferably. In less than 
two 0.5 g/m, the moisture of ink is unabsorbable enough, ink cannot flow, or an image cannot bleed, or 
it carries out and effectiveness cannot demonstrate enough. Moreover, when [ than 50 g/m2 ] more, 
since the whole record medium cannot curl at the time of desiccation or effectiveness with the 
remarkable printing engine performance cannot be expected, either, it is not economical. About the 
water-color-ink acceptor concerning this invention, especially the concrete application can be used for 
others suitable for the application which can demonstrate the property of this water-color-ink acceptor 
not to mention the ability to use as the record medium which can be used for a general-purpose ink jet 
printer etc., the medium for printing, and a print sheet, although not necessarily limited. 
[0062] It can be said that the water-color-ink acceptor of this invention is a record medium which has 
the ink absorbing layer which demonstrated the high engine performance and was excellent also in 
balance mutual [ these ] also in the hydrophilic property, the not only absorptivity but water resisting 
property, etc. 

(Molding ingredient) The molding ingredient concerning this invention is characterized by what the 
cross-linking ingredient of this invention is included for as an indispensable component. The content 
rate of the cross-linking ingredient of this invention in the molding ingredient concerning this invention 
is more than 10.0 mass % still more preferably more than 1.0 mass % more preferably more than 0.01 
mass %. 

[0063] If the cross-linking ingredient concerning this invention is used as the indispensable component 
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of a molding ingredient, the mechanical strength of various molding objects including a film and a sheet 
will improve by constructing a bridge. When a cross linking agent uses the oxazoline compounds of 
many organic functions especially, the effectiveness of the improvement in a mechanical strength is 
large. The molding ingredient concerning this invention may contain other lubricant, such as an 
antioxidant, a thermostabilizer, and an ultraviolet ray absorbent, waxes, a coloring agent, a crystalline- 
nucleus agent, an extending agent, reinforcement fiber, various stabilizing agents, etc. if needed. 
(Molding object: A film and sheet) The molding object concerning this invention constructs a bridge, 
the cross-linking ingredient of this invention is obtained, and a film and a sheet are preferably mentioned 
as a molding object. 

[0064] There is especially no limit about the molding approach of a film and a sheet , and any films of 
the conventional known and the manufacture approach of a sheet can be applied. Specifically, the 
tubular film process using thermoplasticity, a T-die method, the calender method, etc. are mentioned. 
Moreover, it dissolves in water or an organic solvent and a film and the sheet-ized cast method are 
mentioned. The desirable example of manufacture in the case of casting a film and a sheet using a 
briquetting machine is described below. First, 50 degrees C - 250 degrees C of molding ingredients 
concerning this invention are more preferably extruded at 60 degrees C - 150 degrees C preferably as 
this briquetting machine outlet temperature to a briquetting machine. When briquetting machine outlet 
temperature is higher than this range, the dissolution viscosity of resin is very low, since it becomes 
impossible for resin to be able to finish supporting a self-weight in molding by the inflation, continuous 
sampling of a film becomes difficult, and also in molding by the T die, the width of face of the melting 
film after extrusion becomes narrow with surface tension, or the problem of a hole aperture, a film piece, 
etc. occurs. Furthermore, since it will become difficult to maintain equalization of the quality of the film 
which may cause degradation of resin and is obtained if the resin which comes to contain polyether 
polyester is held from 1 50 degrees C to an elevated temperature for a long time, it is not desirable. 
Moreover, in the case where briquetting machine outlet temperature is lower than this range, since the 
melting condition of resin becomes uneven, it becomes difficult to obtain a homogeneous film, and also 
since the melt viscosity of resin is too high, the productivity of a film may fall remarkably. 
[0065] Next, the film of the melting condition extruded on said conditions is a cooldown delay for 5 
seconds - 3 minutes more preferably, and is more preferably cooled and film-ized by -30 degrees C - 60 
degrees C 0 degree C - 50 degrees C for 2 seconds to 5 minutes. Furthermore, the hydrophilic film 
which has good surface smooth nature, transparency, homogeneity, and mechanical physical properties 
can be manufactured at high molding effectiveness by briquetting machine outlet temperature's 
extruding in the shape of a film at 50 degrees C - 150 degrees C preferably, and cooling the obtained 
film at 0 degree C - 50 degrees C preferably [ it is desirable and ] at the cooldown delay for 5 seconds - 
3 minutes. There is especially no limit in the thickness of the hydrophilic film as a molding object 
concerning this invention, and generally, in the case of 100 micrometers or less, it is expressed as a film 
and expressed as a sheet at the time of the thickness beyond it. 

[0066] Moreover, various base materials and a laminated film can be made. As an example, PET, 
various biodegradability resin, PVA and EVA, vinyl chloride, a polycarbonate, etc. are mentioned. 
(Molding object: Molding objects other than a film sheet) Although the molding object concerning this 
invention constructs a bridge, the cross-linking ingredient of this invention is obtained and a film and a 
sheet are preferably mentioned as mentioned above as a molding object, for example, an injection 
molding object is mentioned as other molding objects. The configuration will not be asked if the 
injection molding object as a molding object concerning this invention is acquired from the molding 
ingredient whose melt viscosity in the temperature of 150 degrees C is 30 - 20,000 Pa-s preferably and 
with which number average molecular weight contains 10,000 or more cross-linking ingredients 
preferably. Specifically, various configurations, such as a film-like molding object, a tabular molding 
object, a cylindrical molding object, and a container-like molding object, are mentioned. However, the 
film and sheet which were mentioned above can also be created by the molding approach by injection 
molding. 

[0067] Moreover, although the manufacture approach for acquiring the injection molding object as a 
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molding object concerning this invention does not have especially limitation, melting of said molding 
ingredient is carried out, for example with the usual extruder, and an approach including the process 
which presses said molding ingredient fit in metal mold, a die, etc. to said extruder etc. is mentioned. 
The injection molding object as a molding object concerning this invention is excellent in the 
mechanical characteristics represented whenever [ tensile strength and hauling breaking extension ] etc., 
has water solubility, and has the description of dissolving also in various organic solvents, such as 
benzene, a methanol, methyl acetate, 1,4-dioxane, 1, 3-dioxolane, dichloromethane, a dichloroethane, 
chloroform, an acetic acid, an acetonitrile, a pyridine, and an acetaldehyde. 

[0068] Moreover, the injection molding object as a molding object concerning this invention has the 
description dissolved in water as above-mentioned. Therefore, in case it processes after using this 
injection molding object, it is possible to dissolve in water and to process. The injection molding object 
as a molding object concerning this invention may be a injection hollow molding object. In that case, if 
the melt viscosity of said cross-linking ingredient is smaller than the above-mentioned range, a thick 
product with it will not be obtained, either, and if melt viscosity is larger than the above-mentioned 
range, closed-end parison with a good appearance will not be obtained. [ the bad mold-release 
characteristic from the core of closed-end parison and ] [ good ] Said injection hollow molding object is 
acquired by carrying out hollow commercial production of the molding ingredient which uses the 
aforementioned cross-linking ingredient as an indispensable component by injection slush molding, 
sandwiches injection slush molding, etc. In injection hollow molding, the closed-end parison resin 
temperature plasticized is 70 degrees C - 200 degrees C preferably, and is 80 degrees C - 150 degrees C 
more preferably. Near the melting point, there are not that it is not fully plasticized but resin serves as 
non-melting, a surface deterioration phenomenon of closed-end parison, and ductility at the time of a 
blow, and un-arranging — a good product configuration is not obtained — occurs. Moreover, when the 
closed-end parison resin temperature plasticized exceeds the above-mentioned range, the mold-release 
characteristic from the core of closed-end parison worsens, and there is un-arranging. Said injection 
hollow molding object is cast by various configurations, such as a bottle-like molding object. 
[0069] The injection molding object as a molding object concerning this invention may be a biaxial- 
stretching injection hollow molding object. In that case, if the melt viscosity of said cross-linking 
ingredient is smaller than the above-mentioned range, a thick product with it will not be obtained, either, 
and if melt viscosity is larger than the above-mentioned range, closed-end parison with a good 
appearance will not be obtained. [ the bad mold-release characteristic from the core of closed-end 
parison and ] [ good ] A biaxial-stretching injection hollow molding object is acquired in the first half by 
carrying out hollow molding commercial production of the molding ingredient which uses the 
aforementioned cross-linking ingredient as an indispensable component by the injection extension slush 
molding, extrusion extension slush molding, cold-parison extension slush molding, etc. by biaxial- 
stretching slush molding. In biaxial-stretching hollow molding, the closed-end parison resin temperature 
plasticized is 10-150 degrees C. 20-120 degrees C is 30-100 degrees C still more preferably preferably. 
Above the melting point, the extension effectiveness is not discovered. Moreover, below at 
crystallization temperature, when closed-end parison is extended, it is not extended to homogeneity and 
a good thick product is not obtained. 

[0070] Said biaxial-stretching hollow molding object is cast by various configurations, such as a bottle- 
like molding object. Said biaxial-stretching hollow molding object has the description dissolved in water 
as above-mentioned. Therefore, in case it processes after using this biaxial-stretching hollow molding 
object, it is possible to make it dissolve in water and to process. Moreover, the injection molding object 
as a molding object concerning this invention may be the molding object acquired by the molding 
approaches other than the injection hollow molding object illustrated above and a biaxial-stretching 
hollow molding object, such as insertion molding, injection compression molding, 2 color molding, 
saod^iches molding, and a molding coincidence printing system. 

J007 1 ]) ( Adhesives) The adhesives concerning this invention are characterized by what the cross-linking 
ingredient of this invention is included for as an indispensable component. The content rate of the cross- 
linking ingredient of this invention in the adhesives concerning this invention is more than 10.0 mass % 
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still more preferably more than 1.0 mass % more preferably more than 0.01 mass %. The adhesives of 
this invention are applicable to various adhesion. For example, it is used for the various fields the object 
for paper tubes, the object for woodwork, a plywood, the object for a paper package, the object for fiber, 
construction inside-and-outside wearing, the object for civil works, a sealing material, a caulking 
material, bookbinding, a photograph, adhesive tape, a pressure sensitive adhesive sheet, the object for 
plastics, the object for rubber, the object for macromolecule foam, the object for footwear, the object for 
shoes, the electrical and electric equipment and the object for electronic industry, the object for 
automobiles , machine industrial use, the object for restoration of a crevice, for deficit section shaping 
[0072] Moreover, the temporary adhesion of flushing a part with water afterwards and the effectiveness 
as mask material which were pasted up temporarily are expectable using the water solubility of the 
cross-linking ingredient which constitutes the adhesives concerning this invention. Although the 
adhesives concerning this invention can be used as the type which a solvent volatilizes and is hardened 
from ordinary temperature by operation, the type hardened using polymerization nature, an emulsion 
type, a hot melt type, etc., its hot melt type using the melting point of a cross-linking ingredient being 
low in comparison is desirable. Since the adhesives concerning this invention use the cross-linking 
ingredient concerning this invention as an indispensable component, if they construct a bridge, its 
stability of the polymer obtained according to bridge formation with the passage of time will improve. 
That is, new association by bridge formation of various approaches occurs. Therefore, there is 
effectiveness which prevents carrying out a physical-properties fall by polymer degradation 
accompanying hydrolysis of polyether polyester. Effectiveness is large when a bridge is especially 
constructed using bridge formation by UV irradiation, and the oxazoline compounds of many organic 
functions. 
? 0 073T 

xampTe] Although an example explains this invention still more concretely below, this invention is not 
limited at all by these. In addition, below, the "mass section" may only be described as the "section" for 
convenience. In addition, molecular weight measured the number average molecular weight of 
polystyrene c onversion with gel permeation chromatography. 
^Example l^ The 500 sections and pyromellitic acid 2 anhydride were prepared for the polyethylene 
^glycol ot number average molecular weight 14,000, th e 4.02 sections (2 double mol ot pyromellitic acid 
2 anhydride) were prepared to the 11. desk kneader for the 7.7 sections (a polyethylene glycol and 
equimolar) and a calcium carbonate, 130 degrees C and the reaction for 90 minutes were given to him 
under atmospheric pressure, and the polyether po lyester (1) of an example- 1 was obtained. 
[0074] It was 135,000 when the number UViJt^e molecular weight of the obtained polyether polyester 
(1) was measured with gel permeation chromatography. 

(Example 2) The 7.7 sections (a polyethylene glycol and equimolar) were taught [ the polyethylene 
glycol of number average molecular weight 14,000 ] to the 11. desk kneader for the 500 sections and 
pyromellitic acid 2 anhydride, 130 degrees C and the reaction for 90 minutes were given to him under 
atmospheric pressure, and the polyether polyester (2) of an example 2 was obtained. It was 130,000 
when the number average molecular weight of the obtained polyether polyester (2) was measured with 
gel permeation chromatography. 

[0075] (Example 3) The 26.7 sections (a polyethylene glycol and equimolar) were taught [ the 
polyethylene glycol of number average molecular weight 4,000 ] to the 11. desk kneader for the 500 
sections and pyromellitic acid 2 anhydride, 130 degrees C and the reaction for 90 minutes were given to 
him under atmospheric pressure, and the polyether polyester (3) of an example 3 was obtained. It was 
121,000 when the number average molecular weight of the obtained polyether polyester (3) was 
measured with gel permeation chromatography. 

(Example Al) After using the polyether polyester (1) of an example 1 as the 20 mass % water solution 
and blending the WS-500 (NIPPON SHOKUBAI Co., Ltd. make, trade name:EPO cross WS-500) 0.44 
section with this base polymer 30 section as a cross linking agent by making this into a base polymer, it 
applied using the bar coating machine of No.60 so that it might become 20 micrometers of desiccation 
thickness on polyester film. Then, it was made to dry for 120 degree-Cx 3 minutes, and the water-color- 
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ink acceptor (1) was acquired. 

[0076] (Examples A2-A8) Except polyether polyester, cross linking agents, and those loadings having 
been shown in Table 1, the same actuation as an example Al was performed, and water-color-ink 
acceptor (2) - (8) was obtained. In addition, it is as [ detail / of a cross linking agent ] follows. 
DENAKORU 850 is the Nagase Brothers chemical-industry company make. DENAKORU 521 is the 
Nagase Brothers chemical-industry company make. Cymel 370 is the Mitsui Cyanamid make. HMDI is 
Wako Pure Chem industrial company make. 

(Example Al of a comparison) After using polyether polyester (1) as a 20 mass % water solution, it 
applied using the bar coating machine of No.60 so that it might become 20 micrometers of desiccation 
thickness on polyester film. Then, it was made to dry for 120 degree-Cx 3 minutes, and the comparison 
water-color-ink acceptor (1) was acquired. However, crosslinking reaction did not occur in the heat- 
treatment at the time of this desiccation. 

[0077] (Example A2 of a comparison) Except having used polyether polyester (2), the same actuation as 
the example Al of a comparison was performed, and the comparison water-color-ink acceptor (2) was 
acquired. Moreover, crosslinking reaction did not occur in the heat-treatment at the time of desiccation. 
(Example A3 of a comparison) Except having used polyether polyester (3), the same actuation as the 
example Al of a comparison was performed, and the comparison water-color-ink acceptor (3) was 
acquired. Moreover, crosslinking reaction did not occur in the heat-treatment at the time of desiccation. 
[0078] (Example A9) Polyether polyester (1) was used as the 20 mass % water solution, and by making 
this into a base polymer, using the bar coating machine of No.60, this base polymer 30 section was 
applied so that it might become 20 micrometers of desiccation thickness on polyester film. Then, UV 
was irradiated for 1 second and the water-color-ink acceptor (9) was acquired. In addition, the 
equipment and the exposure conditions about UV irradiation are as follows. 

- Equipment : light equipment UB031-5BM for ultraviolet hardening (eye graphics company make) 

- light source: ~ ultraviolet hardening — service water — except silver ramp type type H03-L31, 80 
W/cm and the exposure condition: irradiation range of 10cm, 1 -second exposure (example A 10) 
polyether polyester, and its loadings having been shown in Table 1 , the same actuation as example A9 
was performed, and the water-color-ink acceptor (10) was acquired. 

[0079] In addition, the equipment and the exposure conditions about UV irradiation are the same as that 
of example A9. 

(Example Al 1) Polyether polyester and its loadings were shown in Table 1, further, except having 
blended the colloidal silica (Nissan chemistry company make trade name: Snow tex OL, silica 20 mass 
% content) particle 30 section as karyomitome, the same actuation as example A9 was performed, and 
the water-color-ink acceptor (11) was acquired. In addition, the equipment and the exposure conditions 
about UV irradiation are the same as that of example A9. 
[0080] 
[Table 1] 
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[0081] (Evaluation of a water-color- ink acceptor and a comparison water-color-ink acceptor) obtained 
water-color-ink acceptor (1) - (1 1) and comparison water-color-ink acceptor (1) - (3) — Epson ink jet 
printer PM-700C - image printing — carrying out - a tuck, absorptivity, a blot, color enhancement, and 
a water resisting property — the following criteria estimated 1 and waterproof 2. The result is shown in 
Table 2. In addition, "the functional group/COOH" of front Naka are the number of the functional 
groups of the cross linking agent which per [ which the blended polyether polyester has ] carboxyl group 
blended. 

[Tuck] After leaving a water-color-ink acceptor under 65% ambient atmosphere of 23 degree-Cx 
humidity for 24 hours or more, finger touch evaluation of the stickiness of a paint film front face was 
carried out. 
[0082] 

O : even if it touches how many times, it is not sticky at all. 
**: When it touches repeatedly several times, it is a little sticky, 
x: It is sticky from the beginning and there is admiration. 

[Absorptivity] The image immediately after printing was rubbed with the finger, and the amount of the 
ink adhering to a finger estimated. 
O : ink does not adhere at all. 
**: Ink adhered slightly, 
x: Ink adhered so much. 

[0083] [Blot] The image after printing was viewed with the naked eye, and was evaluated. 

O : there is no blot and it is a clear image. 

**: It is the image which there is a blot a little and faded a little. 

x: There are many blots and an image is indistinct. 

[Color enhancement] The image after printing was viewed with the naked eye, and was evaluated. 

O : coloring concentration is high and it is the image which clarified. 

[0084] 

**: Coloring concentration is a little low and it is the image which faded a little, 
x: Coloring concentration is low and it is the image grew dim. 

[Waterproof 1] One drop of waterdrop was dropped on the printing image, and visual evaluation of the 
image after wiping off with tissue paper after 1 0 seconds was carried out with the naked eye. 
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O : a color hardly falls. 
**: A color falls a little. 

x: Dissolving the whole ink absorbing layer, a color does not remain at all. 

[0085] [Waterproof 2] The water-color-ink acceptor was immersed underwater for 12 hours, and the 

mass change before and behind immersion was evaluated. 

O : maintain 80% or more of initial mass. 

**: Maintain 30% or more of initial mass. 

x: Fall to 5% or less of initial mass. 

[0086] 

fTable 2] 
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[0087] Use as a 20 mass % water solution the polyether polyester (1) obtained in the example 1, and this 
is made into a base polymer. (Example Bl) After blending the multiple-valued oxazoline compound 
(NIPPON SHOKUBAI Co., Ltd. make, trade name:EPO cross WS-700) 0.44 section with this base 
polymer 30 section as a cross linking agent, While drying by evaporating water by slushing a water 
solution into the SUS bat with which Teflon (trademark) processing of the front face was carried out, 
and heating for 30 minutes at 100 degrees C, crosslinking reaction was made to cause and the film (1) of 
150 micrometers of desiccation thickness was obtained. 

[0088] When the film reinforcement of a film (1) was measured, it was 840% whenever [ breaking 
strength 207 kgf/cm2 and breaking extension J. In addition, the above-mentioned tension test is JIS. 
Based on K7 121, it carried out by test period 20 mm/min (following, the same), the film (1) obtained 
next - 40 degrees C and 80% of constant temperature — it put into the constant humidity machine, and 
was left, and moisture-proof evaluation was performed day by day [ 1 ]. Moisture-proof evaluation 
judged film reinforcement as follows by viewing (following, the same). 
O : both hands pull, or become and extend. 
[0089] 

**: It fractured, after extending a few, when both hands pulled, 
x: It was too weak to pull. 

The moisture-proof evaluation of a film (1) was as follows. 

One - ten days after: When the film reinforcement 1 1 days after O and a 1 1 days after:** film (1) was 
measured, it was 450% whenever [ breaking strength 135 kgf/cm2 and breaking extension ]. 
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(Example B-2) The film of 150 micrometers of thickness was obtained for the polyether polyester (1) 
obtained in the example 1 by hot press. The UV irradiation of the table and flesh side of the film was 
carried out by a unit of 1 second, respectively, the bridge was constructed in the film, and the film (2) 
was obtained. 

[0090] When the film reinforcement of the film (2) which carried out UV processing was measured, it 
was 650% whenever [ breaking strength 145 kgf/cm2 and breaking extension ]. The moisture-proof 
evaluation of a film (2) was as follows. 

One - nine days after: When the film reinforcement ten days after O and a ten days after:** film (2) was 
measured, it was 390% whenever [ breaking strength 125 kgf/cm2 and breaking extension ]. In addition, 
the equipment and the exposure conditions about UV irradiation are as follows (following, the same). 
[0091] Equipment: Light equipment UB031-5BM for ultraviolet curing (AISO graphic company make) 
light source: — ultraviolet hardening — service water -- the film (comparison film (1)) of 150 
micrometers of thickness was obtained by hot press, without making silver ramp type type H03-L31, the 
80W/cm exposure condition irradiation range of 10cm, and the polyether polyester (1) obtained in the 
exposure (example Bl of comparison) example 1 for 1 second construct a bridge. When the film 
reinforcement of a comparison film (1) was measured, it was 780% whenever [ breaking strength 165 
kgf/cm2 and breaking extension ]. 

[0092] The moisture-proof evaluation of a comparison film (1) was as follows. 
One - two days after : Use as a 20 mass % water solution the polyether polyester (1) obtained in the O, 
three days after:**, and four days aftenx (example CI) example 1, and this is made into a base polymer. 
After blending the multiple-valued oxazoline compound (NIPPON SHOKUBAI Co., Ltd. make, trade 
name:EPO cross WS-700) 0.44 section with this base polymer 30 section as a cross linking agent, While 
drying by evaporating water by slushing a water solution into the SUS bat with which Teflon 
(trademark) processing of the front face was carried out, and heating for 30 minutes at 100 degrees C, 
crosslinking reaction was made to cause and hot melt philharmonic adhesives of 1 00 micrometers of 
desiccation thickness were obtained. It put between two pairs of the papers which cut this hot melt 
adhesive in lcmx5cm magnitude, and cut the copy paper in 6cmx6cm magnitude, and at 100 degrees C, 
hot press was performed, it pasted up, and the test piece (1) was obtained. 

[0093] the obtained test piece (1) — 40 degrees C and 80% of constant temperature ~ it put into the 
constant humidity machine, and was left, and bond strength was evaluated day by day [ 1 ]. Bond 
strength is the hand of right and left of two sheets of papers, and moisture-proof evaluation judged 
tension and its situation as follows that the force is applied to an adhesion part by viewing (following, 
the same). 

O : even if both hands pull, don't separate. 

**: Although the part separated when both hands pulled, the remaining part does not separate. 

x: Before pulling, it has already separated. 

The bond strength of a test piece (1) was as follows. 

[0094] constant temperature - before putting into a constant humidity machine, the polyether polyester 
(1) obtained in :0, one - seven days after: O, and the eight days after:** (example C2) example 1 was 
made into the shape of a 100-micrometer film by hot press. The UV irradiation of the table and flesh 
side of the film-like polyether polyester was carried out by a unit of 1 second, respectively, and hot melt 
adhesive was obtained. The obtained hot melt adhesive was put between the copy paper like the example 
CI, and at 100 degrees C, hot press was performed, it pasted up, and the test piece (2) was obtained. The 
bond strength of a test piece (2) was as follows. 

[0095] constant temperature before putting into a constant humidity machine, the polyether polyester 
(1) obtained in the example 1 as well as :0, one - four days after:0, and the five days after:** (example 
CI of comparison) example CI was not made to construct a bridge, but hot melt adhesive of 100 
micrometers of desiccation thickness was obtained. The obtained hot melt adhesive was put between the 
copy paper like the example CI, and 100-degree C hot press was performed, it pasted up, and the piece 
of a comparative study (1) was obtained. The bond strength of the piece of a comparative study (1) was 
as follows. 
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constant temperature — :[ before putting into a constant humidity machine ] O, one day after:**, and two 
days aftenx [0096] 

[Effect of the Invention] According to this invention, the water-color-ink acceptor and molding object 
which are acquired from the cross-linking ingredient which can become a hydrophilic property or not 
only absorptivity but the thing which demonstrated the high engine performance and was excellent also 
in balance mutual [ these ] also in a water resisting property, a mechanical strength, stability with the 
passage of time, an adhesive property, etc. and the coating agent which contains the cross-linking 
ingredient as an indispensable component, a molding ingredient, adhesives, and its cross-linking 
ingredient can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cross-linking ingredient which uses the cross-linking of said hydrophilic polymer for a 
side chain including the hydrophilic polymer which has a functional group while having a polyether 
frame in a principal chain. 

[Claim 2] The cross-linking ingredient containing the multifunctional compound as a cross linking agent 
other than said hydrophilic polymer according to claim 1 . 

[Claim 3] The coating agent which contains a cross-linking ingredient according to claim 1 or 2 as an 
indispensable component. 

[Claim 4] The coating agent according to claim 3 which is a finishing agent for water-color-ink 
acceptors. 

[Claim 5] The molding ingredient which contains a cross-linking ingredient according to claim 1 or 2 as 
an indispensable component. 

[Claim 6] Adhesives which contain a cross-linking ingredient according to claim 1 or 2 as an 
indispensable component. 

[Claim 7] The water-color-ink acceptor to which it comes to carry out surface treatment of the base 
material with a cross-linking ingredient according to claim 1 or 2. 

[Claim 8] The molding object constructed for which a bridge and acquired in a cross-linking ingredient 
according to claim 1 or 2. 



[Translation done.] 
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[0020] JJB^fiiiiggK^cofiEfflftfi, 

TO. 1-4. OWW&iK. L<»i0. 
2-3. 0t;K $^>fclfiL<«0. 3-2. 0^ 

;Kftt»iL<<40. 5~i. 5^Thi. ^am 

&mm?x'b&7mm i Bu&m*t>M*:ix%j&i) i w 
xmmztit:iH L m<?>'bz v x# y v y**VA k 

[0021] ±jfi-ity r;^py*^-9--f Hfc^ffil^s 



(5) 

7 

^A. -fcy7A. yyy^A % "OJD^A, vy^fv 
A, f-yy. i^rj-^A. /\y-^A^ /N't^A, 

x:t7\ t'jyfv, ?y/xt>, vy^f 
v. /I/tx^a, ^xs^A, ni^ 

A, T^$X<7A. #y>7A. -i yi-^A. y»J 

»>a. y>rs. y>vx>>A s xx. ib. ry^-ty, 

lSi^t±2SJiLhSrfflV%Tt>J:<. Uf-^A. -^h'J 10 

A. ;{Mlo">A x Xhoyf-^A. A'»J»>A. ?OA> 
-?y#y. 3>W>K x- y yvK ffiSB. T^S 
-«>A. y>3X^A*^gftffl.g>lg:£;ft{i 

t LT#A$ii^< . ifcKft^^^fc=3rS^tf>#^ 

too22] wmtpmit Lxm^tih&m{k&vat 
^ shmd. mzm. y y&jg. 

i/y/(j3 -;ns J: t£K y x— t^jK y x^f/W:»t 

1 0 0 2 3 ] mB^mit LTWL ^S-fb^-C^rv^ 30 

fcmt LxmzMt L^i><r>t LX. y ^A. h y 
»>a. * y ^a*?#w *>*ti> . fcfc* U Zcr>io%& 

tLT«. hy^^rsy, Mjx^-x^rsy. h 
yrntvwrsy. ty^'y. eD'jyy. tro-/k 
y'yf-;i/7*5y. vxf-;i/r$y» ^'rnt^rsy. 
^■•M^uyvrsy. 1. 4-yriftvyn 40 

[2. 2. 2]jT^^y. bH^x'y, N. N-^'yf- 
^y^nMy^T^y^ xf-;PT$y. T— yy. h 

;My>, ry^rsy. vry^rsy. hury^ 
rsy, ^yTot^rsy, ^vrot/prsy. 
3. 3' -4 s/trx (rnt^rsy) . 2-x^ 

^i/^TSy. 3- ( 2 - x^-;l^s4r y ) T 

ae/iyr$y. s-xbdE-vroe/i/Tsy. y'-f yy 
f-^rsy, 3- ( y'x^/ur $ y ) to hvur 5 y . 

y'- 2 -x^-;PA.Jf y;ur $ y . 3 - ( V~f^-)Vr 5 

y) rotr;PT5y. f^^f^xfvyyrs^ 50 
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h y - n-*y^-;|/7* 5 y» tert 5y. 

2-yf-;ursy. eayy. tx/Hfyyy. tr^a 
yy. t^^y'y. e^yyy. t^v-'y. x?y-;u 
rsy. y'xyy-yur^y. h'jx^y-^rsyf 

«cietT2smiS:ffifflL7tt,co-et,^«r\ ^-e 

rsya* J hyx^T5y. try^'y. hora 
e^rsy, 1, 4-yrift*^yo [2. 2. 2]^ 

y?y. rh7^f-;l-x^-yyx*T5y*^Stfti&^ 
^<fci.lST'S>l»i:. A¥L^<SfllT-J>0, 7$y 

[0024] mi^mm^mut, mzm^ti^ 

)&\ ±IB^ffii^l*!|*l 1 t/Wd^LT 0 . 0 0 1-1 

0. 0t;W«jffiL<. <kD#*L<li0. 0l~6. 

0t;K ?^>fc»^L<tt0. 05-5. OtJK St> 
#^L<«. 0. 1~4. 0t^T-*6. 3ajPS)!PHU^ 

[0025] 4»KS"JO»co|g. +Sfflco^iS^^<-r 

tt^y-?-^#SKiE&tfd^. RlKagJi. ^tclR 

»*L<«7 0~3 0 0X:. 

£L<128 0-2 0 0*C. fit,ifiL<{i9 0~18 0 

ftg.Wmmcoffl&ii y t . KlS+fc£j£ Lst^-K »J x 

[0026] ±Mffift*'€oW&. SJtimt. M%0 . 
0 0 3MPaJJLJb. »^L«40. 0 3 0BU:. 2t>lZ 
#*L<1±0. 080MPaULh. gt>ff*L<»i0. 
0 9 4 M P a &±T$> h . SlEE^'ffii-rS fc . RJS^ 

muzx^xm&^th^mza^x . 

h y^^Bj^^ra^ 5 . ooo PP mOTT&i. i t 



9 

[0027] ;;t s ±mLfe&tli. xVTiV^vy 

warna xv/t tzitms^mim-mmti x v/ 

*)a*«JHi« 5, 0 0 0 p p mJ2TFMn-« £ b 
jWff*L<, iOMKIil, OOOppmJJIT. S 
fet«F*L<»i5 0 0ppmJ^T. Si>ffiL<(i2 0 
OppmtlTtibS. 

[0028] SttTn f >{k#fy (tf'J T)V*VV**k 

ojsvxfc*. sKur/Wf u^**-9--f Htsjs-rs 

«(cKJS^B£ 9 , **. a » t -riJK 'J TVWf p y* 

fl^erohyt* yr/M-vi^iM vtzvat 
3-/Hfc^fo. ryt-7, ^-f;prs>. 7- i j>? 

©TSWL^Bj. *Sfl^;P^»7A 
^o*Sft-fh^%. *Kft^h'J»7A, *ftfb»y«7A- 

ft. &ft, u yft^islSftS. yy?yr*xyft. 
y y t y 7t yft s mj * y x/M? yfttpo 

VO'-K'JI^. -f^ffi. 2 5 orOTT-^EET^Jt 
H. lPa~0. 0 9MPaOg£TTlS§£tta*£>9ft 

ill.. 

[ o o 2 9 ] _B£ Uc*#J^>iSttro h y*»ofl: 

RlB^rtt^titS*^. 5. OOOppmJa 
TT'S>S£fc* 4 tftL<. J:9#iL<(il. OOOp 

pmtlT. L<te5 0 0ppmJJlT. Sijff 

*L<«200ppmJJ[TC*5. JB*U:J:3fc. jK 
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[0030] mitt* ±j&0)X o £. SOBfc LTiSttT 
d h Wb^lli ( ASWIi* ) «9fi#^3:i «tf y r/WP W 

ttrnhyfcSW <ofi##<-ct>. UBS 

K£wm2tifc9amismbZGtsmffl83m. 
20 mnm xymtt-r&wmmmmm. <a t ois^^o 
g££fc*:»£! Lmmnmnmz ^htmmmsm.- 

[0031] iftcmKmms&imiizmMmmzim 

X\ Sbktttf y^-££j£L&fr%WLTlM8t£fT 
lr\ %J&£Bm>l''<fl>±X'$&&Zit&Zb : i>TZ&. 

tt:. iMsmmKsmsx'Wii^v^-^&L 
30 tetft>&xv/&tz\t&$.mz. fsmimfo. nwy 

tmiz%&bft?s.b b uzftBii>±.&ixw$mm 

Wnmwmb LTii. 'O-b'y. h^xy. ^f^u-y. 
^igx^^y. mrnt^ Nbif», Bftgx^ 

i, 4-iStty-y. t-v-;k r-fehy. ^^x 
Why. j/'xf-;^by. ^iVTxiM^Yy \ 
40 Vtuutfy^ ^Doi^y, ^dd*;pa. 
-fb^S. r-feh-hy;k tryv'y. ^^*;pat 
s h\ xfuyy'rjy, 7nei/yy7syf*W 

[0032] *^HB"cv^dffl*tt^y v-co^rrsng 

ir^ % 0. 8~16 0* J »tL<. J;yif^L<»i2. 
0-80. $fe*c;ift L<«4. 0~20T'J>&. 

50 ft. WM* IMcttaftHST-r ifcftfcff* L < «f 
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mg^mMmm<m^<r>%fetf% < 

^*J±s 5, 00 0~5 00, OOO-CftSCli:*^ 

*s 5 . oo o*.mx'h& t . *m&smmm* . m 
m. *&a >? ! %®to.mkm&mt Lxmt&mz 

7&P5 00. 0 0 0 J: »?^:# < ^rS t . M^ti". 

[0033] *muzfrfr&*fmmtm<tv?>. ±am* 
#uv-«>a$r»±. mmfczti&hvxii&^w. 

1~1 0 0nm%Th&Zttl ! %-£L<. £*)1&£L< 
til0~10 0»ft%, §^.tJ;0#*L.<(±5 0~l 
0 0M%r&* . IM^mtfi 1 «ft%*St«^ 

ttmK mmmtm>piz. ^jg$n#sa*tt^uv 

[0034] *f6Bac7)^tt«fit;. JBHtSttCJItt 

mmcomizi *)yi?#>vt LximmmmL^-t^ 

tzib. ^m±iz\^<^i)xr)y'Jii)Vifi^L. z\oL 
XX*%izXV v-#mt<0 y i?*DVft±mt& LX . 

[0035] ±£<m*) . #&HJj<0^11tmi;:^ii 
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{k&tommixi>£i\ memmmmt txmiz 

m. m. rm£izi±xmiA#^im.&<?)fflmi i h 
io htzth. MW^^Tjjmizii^mm^&L 
x^z>m-m&imTt>*)mi\.\ 

[0036] IMWSmmiz X 0«*tbKU v-^ 

i o l < . * o t < i± 1 ^jartT- 

10#«±Tj>Si:^i^S* J a<^'5-r#'T, 

-rhiztmmf}izhntt<^. &m-t&%Mt lx 

<i. Wi.{f , fiE*«*T. +E*«*T. «ffi*ffi*T. ^ 

[0037] ±3&mmt Lxii. 
--mKmmti^ztm-s-hzttfX'^h. ± 

i^L. 2mj±X'h->Xh£^. 

[0038] Mmk&tmgBu&^smz'g&mcomm 

^vm. xy$y£mifimTt>ti. ntt<it. 

t:. 2^a±_mm&<vwmmtx'b'ixi>£^i. 
2mj±x'br>xi>£<. mm. ii«*wjy 

|g=5r'ffl^2:2fflia±*fl»^^tLTJ±. 

mm. m&mttxvv-m^-ztitmffxiv 
50 7=jv : jyn^tm. isyy*~/7vymmmit> 
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1 3 

yyyft#HjS##au\ 

[0039] IMtt^isiti&mt l-Ttf . 
txSit&v^. mm. y/H: h-;M?y 

XLIX'J h -/!,#■ yyy v i/^X-f . i^VJ-bO- 
;Wfy^'J^5^x-f-;K h'J^'Ji'^/I'MJX (2 
-tHn^yXf;k) -fVS'TJri'-K ^y-fen-zP 10 
sK'J^y i'v/px-r/K h U-X-f-u— fVTxDXyaty 

;k ^^r^yf-rt^y 3^y/y v^'/px-t/K 
l. 6 -^^-y^-^^y vj;;px— f/K x^- 

V i^kx— ■ f ;K To fcvy^y 

0 yy^X-f^, ^'Jfh 7* f-^yy 'J n—iVis? 

ijy^x-f/^iW^ L<*tf £>i"il>. <r*i£>»2 

ia«o^fflv i >Tt2ajajifltfflLTi>j:^„ 20 
[0040] 7 5 yft^iiitiKyym 

5 yftl^Sli: LTI2. *S£&5£»xSix&vv>\ Jl#W 
tA^^Wfcfc'jWIJiL^f^fi. i¥L<t±. 

y-x (c-##) ^v^rn-hy-y-x (m-#^-> 

Ufi^y-X^d^. yt&7)V^)VWb LX 
»X. C-300. C-301. C-303. C-35 
0. C-2 3 2. C-2 3 5. C-2 3 6. C-23 
8. C-266. C-267. C-285. C-l 1 2 30 

3. C-l 123-10. C-l 170. M-5 0 6& 
ZtfWfMlh. ^u~)Vmmt LTI±. C-3 7 

0. C-7 7 1. C-27 2. C-l 1 72. M-10 
2it'Wf,HJ. S/aSfcLTix. C-3 2 
5. C-3 2 7. C-70 3. C-712, C-25 

4. C-2 5 3. C-212, C-l 128. M-10 

1. M-l 0 6. M-l 3 0. M-l 3 2. M-5 0 
8. M-10 5&fc>W£>*U>. MrX3-)V/A \J 
SSfcLTJx. C-701. C-202. C-207& 

wmfhixh. ci^^aia^fflv^Tt>2atLhef 40 
[0041] ±iB-f v ^r^-h-ft-^^fc i/cix. m 

t=K«tt5*L=5:V^ JWWflWi. Wttf . 1 , 6 -a. 

y^7*-K YVVVVA V5/7*-K 2, 2, 4 
- h ^t;KJft^f I'Vi'M V y7^-b , p-7 
x-VyyM yS/7*— K 4, 4' -yy^o^y 
;M?yy4 yy7*-K 3, 3' -WWiX 
/I/- 4, 4' -5>4ys/7*-K y7Xyy>y>fy 
vT*-K mSlsVWA Vv7*-K fh7^ 50 
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<f)V*l/V y i/A V ^7*- h „ A V 7 * o yV4 y ^ 

7*-K 1. 5-77*1^1^ Vy7*-h, tr 
ans-1, A-i/fW^l/lWA VisT*— K 'J 

yy^ym- h&t>mL<W£>ii&. zti 

t>ii 1 a<7)^fflv^T t> 2 StLLflfffl t T t> J: V ». 
[0042] yitOrimt iXit. 

yy. m**v/vy{£&fa mm. u*tmm; 

£ai!L iSq a tf£ : x^nxws -700). 

•J y^Srffllfi[H*-f I. U v- ( If . B *M!m£ 

£aSL i$p°a£ : x4f?nXWS -500) iiWJ 

t<*tf^.tii.. dti^xiao^fflv^Tt>2aiy±tt 
ttdfr&tup* ftftwaa< mm. vym-vyf-v 
-(2, 2, 2) -*??y%t'tfmi<mft>ti 

S. d^«ia^fflV^Tt2ai3LhttfflLTt«t 
[0043] ±IBT^' 'J Vytt&mt tT(x. #{CIS 
4. 6- ( l-7y'Jy-;H -1, 3, 5-hVT : S 

y. byx ci - (2-^f-;i/) -r^'yyx^] 7* 

X7 -f y^4rj^ K. C 1 - ( 2 ?■/!/) -7y 

y ;io hy7*X7rhyr 4 L < ^ 
(f^tLl.. ^<t^xia^ffl^Tt>2aJJUiflffflLT 
t iv\ ffiBi!»i:^^nr«g^2fllitUi<?D^mfcJ:^ 

K^Six^v^. Aftwtti. ^yy^A. 

A. X^y^A. >f >yby>A. ^3X>> 
A. y^^A. xjJ-7. ^DA. ^yyT 

y. ^y/xfy. vy^'y, x^^-f-^A. i^x»> 

A. gt. A'fxW, ^"XS^A. ffl. n^A. D 
j;i>A. -77-;K y\'7v»7A. ffilB. #FS>7A. 
ffi. T/l/5x«7A. a*. #y7A. ^"7X>7A. 

^. is. ^y>7A. ex"?x. ryf-^ey. ^dx>> 

A. TU-7A. *Wy. ^y^y-f KS. h* 

PPtftfij. ieF^L<<±. ^yy«7A. 

>7A. ^>-»>A. xhnyf-^A. SIS. T;k5x»> 
A. 1^ ^;W^y-^a) fcigjg 

[0044] l>nae« i:^^lt^2ffiUUb^lRfc 

v^c: t hsmmt ix<r>^^t^mt tx 



1 5 

zi<\i. **-»r/u yfc^ftSL +Tt>. 

[0045] *?6BJ§<0£*gtt*mK. 2MfSiJfc LX<7)±. 

-*>£W*fcHl/C, 0. 1~1 0 0®tt%-CJ>S.ri: 

0»iL«i3~2 0aft%T&l». ifE^fft* 5 . 
0 . 1 ®&%*m?>Wr£ii, +#&H*flu flSfeSWSS 

[0046] ±iB»fta^ff 0%r&. *V>3&t LX 

m. ftizms&iznz^tf. nasuat* 50-200 
**. ttRWumm. 0. i~3 0Mffii 

<. J:Dff*L<lil-10^T*4. JUM^ 

whz>. 

[0047] immmmsm^o^. %m&k 
lxh. mzm&zzti&bvx'ii%^tf, zrnmom 

ate fc i l i}\ 2 4 B^LLScihrs Z t tfftt L v \ 

m. mum. p hh^l sawi xtmmt 
m. #mm$\. mm\. wmi mtm. msm. 

^regT$>s. %&xi>. zh\zmt*%A,x^hztw 
fttLw immttLxn. m^^o^-cTM^it 
im<m^htw^-x'hti\i. ^zm^tihm 
x-\&c\w. mm. ^mmm-x'^mmm.^x 

mx'^&zixtzm^vtmim?. ttzm-^Yt 
mux % ■%& : f-*wt& s mz £ ^xm.<mmzim 
mzm#LKi*comi>mi*imx'$>h. 3cmk#x»j 
xiLximmm (m oxj-t/?*.. d u p 
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ontftWLudox, Mo n s a n t oftcOSy t o 
n . N a 1 c ottWN a 1 c o a S^ifoPn^-CA^-t 

mm (ft) 0>77l^-*-V^#5 2 0^iSn a p«T'A# 

[0048] iMm^^h-h^assm^n^mi. 

#£Ktil000n m&CTX. MfttttfU i-<m& 

UK mm. *%wizfrfr&%mmt®frt>ftt>tih* 
io £4 >9%.®m. $m&. wmmKk'izmu&tfim* 

^•500n mJSTFaWff * L < . S £ K©*tt£ |B]±$ 
S£tf>KJi 1 0 0 n mferFtftf* L< . ft tlf & L< 

»i 5 0 n m OT-CJ) S . £ 3tSfl^RI4#{cR^S fi^ir 

WS(-itLT. l~2 0 0©S%T'$)S::t* { fiF*t 
<. iO«F*L<til 0~10 0©4%. S^tiOff 

*l<«5o~i oomrnxx-bh. ±15**5**. 1 

^■{c. B®|tiJ±fcS!im*»*^< . 2 0 0«M%Sri@tl» 
[0049] IMmmt LTJi. fttzmfeZtlhbV? 
^-'jy. ?)V7. >\A Yvt?)V*r4 V. m&t) 

*mw$k. niseis. *r* vv±. 
30 a h^zm? s - 1 * ? t-# s . *mx?>g&&miz. 

±S?M®Z'£tt£olZ't&i§rit. -e<^W*i, ^PtlS 

t*ttT, 0. l-SOK^T'&SClt^^K. 
iOff^L<{±l~3 0Sft%. $^fciO»*L<»i 
3~2 0«ft%T'J>S. ±ld**ft*^ 0. 1S«%* 

mm. >?%mm®tei%&iz. 
*mz_hw>G\5.. mm. j>?wmm<M.thzk 
40 [0050] *%pfio§immi®\3.. mo* worn® 

c7)jB*tt5: $ t>t,ZfHi±_Zit&tiibiz&mT)l'Zi* is 
50 tLTttrh^^ h^t^yy. Thyx.h*>-i<'7> 
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«w». T^5-^AT^3^xKtL'riir;P5-'>^ 
[0051] *ftwco$mmmiz. isamr*** 

l/C. 1-5 0«a%T*>S ^ fc^S* L< , 
L<li5~2 0ftt%T&S. JJ6MT«#. lttftX 

. 0 . 5 0 »* 

1 0 0 5 2 ] **ra£ff6£m^£XI»t& 

[0053] $n&»Tt> . *ft 4 y^g^fflgBWI 

( -f y ^PJ ) a— r < y ^M. 

fiStttTOoairftett . # * L < tt 0 . 0 1 
±. J:9*F*L<ttl. OUXtLL. S^fcff4U< 
&10. 0ffft%jy±T'£>6. 50 
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[0 0 54] *»W3-f-(y^^^ 

y^-r&^fc^'T'&s. *fffiBt*>*»S3— f-< y^J 

Hyrmtmi.it:*). 7<n>j*£mmixt>&\ * 
tz. *miizi)^&a-7-< y-rmcoz&fttz&gm 

ttttfite. ymm^i- JOT. fS$£&4K>*X#o£ 
Lfc&fc. Sffifc3— f-fy^Lfc*^BBfc3& 1 4»S3- 

[0055] *^fc**l»3-x j y/fflii. *^ 

m IX . &Sffl*K*t LT»^H$ -^fflliWlg ( y 
3-f - ■< yifWA. mcomnza-f- 1 yy^h z £ 

(mm y?%®#mmwm\) i&coxoiz. 

X'Z&iK 3-r-4yymtlxm\,zft±l\\i>0)tl 

t. *.&4y7%%ftm$mwmtfmft>tii. 
[0056] xmiizfrfr&gmmtmz . *tt^f y ^ 

wum&ixmx-zz>. *m&®m i mm. m 

fc. ±M<D£olzm®X'imLXmiMk~f&i%&! l Z}5 

^xu. *(vmM&±mjLmzmiizmj.x'Z mg. 
0. i^5onm%t%&xoizmmmtm$mt? 

S l It*W^L<. i , 3iaFiL<{45-3 0»a%. ? 
^>fcJ:0#*L<ttl 0~2 0S»%-C'S>I.. ±fe£* 

e^uv-coiSSA^. 0. 1 *fi%*j»«Ji^i. -ha- 
zmimnmz tcMzimiAzm^ztitiKh 

t mm itzmzftgtfm$xMxmm< =5ri» . t 
w?-izm-&isiiwm$mmi-&ztm* t 

mtfttLXh£^ti-&. 
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[0057] *m\<?>$mMm . eutf . *tt4 y 
izt *> *smx& h . mww&Tm&x w-ttx 

\Z. »fc»S*iS*l$rVVjf*. 0U(f. PVP. PVA. 
#VX.+U>***H h\ MC, HPC. CMC. TvO 

2 0 0S*%T'J>6£k##*L<. «k>)#lfcL<<i5 
~10 0!8»%. S^fciOtfaiXJil 0-5 0»M 

im&xv v-^^tt^^jrrs ^ t tfxz -r . 2 o o 

[0058] y?SS«£) *^»C*>*^7ktt 

i o a«o«B*^ffljpi$ tix%& i> ffix-h & . m 

Lxogmmm. mtcoimizwxL. &giz%t 
xmhfi*wm*Lx%i>tiz>i><ni)m&L\^. 

r>^X&'<f&fttmmX'$>lZkij ( 1fr£ U\ 
[0059] *mttZfrfr&MH y?gStt£#6g£ 



#-#*-K tf'JTMrr-K tf'jxf-l^. OityT 

wvymtfffimi&x'h *) . -to? *>i§Bfltt£*-f & 
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yy-a- Yfmth Z k t> »r&T'£>.& . 

[0060] *mnzfrfr&%mmtm . ±iss«^ 

1. 0~5 0x/mk^J:5tc. Tktt-fy^S 

1. 0jumifc8i<0*§&. y^cO*^Sr-Hi-t 

5 0um&±co^. mm^mm^^zi)-^ 

[0061] *wmzfrfrhim.4 >?%®mzt5\,^ 
x. a >?%m-?%h*>wiMcmi&tt. o. 5~ 
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